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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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COLOUR OR FM STEREO? 

/^VVERSEAS a lot of attention is being focused 
on colour television. In the United States, 
networks are offering an increasing number of 
colour programs, which are finding a good 
response from sponsors and viewers alike. For 
the first time there is talk of a price war, 
involving a half-dozen or more major manufac¬ 
turers, all offering colour TV receivers at less 
than 400 dollars. 

In Europe, research and argument continues 
around transmission systems, as detailed else¬ 
where in the issue. The 1965 CCIR conference 
may resolve the problem of standards — or simply 
convince Britain that it is not worthwhile waiting 
any longer. 

Not surprisingly, the publicity in overseas 
journals has led some Australian readers—and 
writers—to conclude that colour television must be just around the corner 
here also. They are encouraged by assurances that Australian standards 
are well suited to the introduction of colour, but they ignore the necessity 
for a technical determination of methods, for vast and costly re-equipment 
of stations, for new program material and for a complete new range of 
colour receivers. 

What they also ignore is the need for an incentive. Who in Australia, 
at the moment, wants colour television badly enough to set in motion a 
huge economic and technical train of events? Viewers? TV stations? 
Industry? The Government? 

The answer to this is not immediately apparent, but we should not 
ignore the question on that account, nor the possibility that someone could 
start the train moving for an imagined personal advantage. 

It is inevitable that colour television will come to Australia in the 
measurable future, and it is even possible that it will provide the next 
logical step to sustain and develop the local electronics industry. 

But this should not be an automatic assumption. Before committing 
itself to such a program the Federal Government, the Broadcasting Control 
Board and the electronics industry should take a hard look at FM broad¬ 
casting and, in particular, at stereo FM. It may be too late to do much 
about FM on the recognised VHF band, but it is certainly not too early 
to examine its use in other available parts of the spectrum. 

As with colour television, it is certain that we will ultimately get stereo 
broadcasting, if only to keep pace with the overwhelmingly popular stereo 
records and tapes. Since it is most unlikely that we will get both together, 
it is vital that we wisely determine the sequence. Now is the time to do it. 
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INSTROL- 

PLAYMASTER 

NOS. 106 AND 107 COMBINED 
STEREOPHONIC AMPLIFIER-TUNERS 


No. 106 "New Look" case and engraved label 

This outstanding design is the result of a combination 
of Unit No. 4 Amplifier and Program Source No. 2 
Amplifier. The Instrol dial assembly used in both 106 
and 107 incorporates the main call signs from all States 
plus Kilocycles. The “New Look” case features a smart, 
glossy, smooth hood with rounded corners. The body 
of the case is the latest baked wrinkle finish enamel. 


Price: 

Complete Kit of Parts. £50/10/- 

Built and Tested. £60/18/- 


(Deduct £3 if outside case not required.) 

If required in “Standard” case with anodised label, 
deduct £2/5/-. 

SPECIAL PARTS AVAILABLE SEPARATELY 


“New Look” Box, chassis, panel and brackets £6 0 0 

(Postage 8/ extra) 

Standard Box, chassis, panel and brackets .. £4 12 0 

(Postage 8/- extra) 

De Luxe Etched Label (gold/black letters) .. £2 5 0 

(Postage 1/- extra) 

Anodised Label (gold/black letters). £1 8 0 

(Postage 1/- extra) 

Set of 6 brown/gold knobs. £1 0 0 

(Postage 1/- extra) 

Complete dial kit, including glass, assembly 

instructions, back plate, etc. £1 15 0 

(Postage 3/- extra) 



No. 107 with "Standard" case and anodised label 

The latest Playmaster design, which is virtually a com¬ 
bination of Unit No. 3 Amplifier and Program Source 


No. 2 Tuner. 

Price: 

Complete kit of parts.£40 18 0 

Built and tested.£51 5 0 

Extra for “New Look” case and engraved 

label. £2 5 0 

Extra for 2 Magnavox Electrostatic 
Tweeters with associated parts (not 
flex). £5 18 0 


(For cabinet mounting, deduct £2 if ouside case not 
required.) 



A Complete range of 

INSTROL % PLAYMASTER 


THE INSTROLPLAYMASTER 
PROGRAM SOURCE No. 2 TUNER 


HI-FI STEREO EQUIPMENT 


Price: Kit of Parts... .£16/18/0. 

Built and tested. £26/0/0. 

THE INSTROL PLAYMASTER 
UNIT No. 4 STEREO AMPLIFIER 

Price: Kit of Parts. . .£36/10/0. 
Built and tested.£46/18/0. 



Instrol-Playmaster offers you a complete 
range of highest quality audio equipment to 
the original “R. TV and H.” designs. Austra¬ 
lian designed, Australian made, guaranteed and 
lifetime serviced. Available custom built and 
tested, or in kit form ready to build yourself. 
Write, phone or call for free catalogue. 


EVERYTHING FOR THE HI-FI ENTHUSIAST 


INSTROL-PLAYMASTER GUITAR AMPLIFIER 

R. TV & H.j October, 7962 - January, 7963 


A magnificent 28 watt twin channel 
guitar amplifier (overseas it would 
be described as 60 watts), with out¬ 
standing tonal quality. Available as 
a kit to build yourself or wired and 
fully tested. In beautifully finished 
carrying case, with reverberation, 
vibrato, and two high quality 
speakers (MSP 12PQB and Good- 
mans Twinaxiette). 


AH parts are available separately. 

Cad plated and passivated drilled 
chassis £2/15/10 (Add postage 6/-) 
Anodised label — gold with black 
letters £1/7/6 (Add postage 1/-) 
Carrying Case with 2 or 3-spcaker 
baffle. £10/4/- (Add postage 14/-) 
Complete Kit of parts with MSP12in 
and Goodmans 8in speaker, 
£90/6/10. 

Built and Tested . . . . £102/6/10 
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THE NEW 8 
INSTROL 

An amazingly low priced, highest quality speaker enclosure to suit 
all makes of local and imported Sin speakers. Ideal for speakers 
\sith a bass resonance betueen 30 and 60 cycles, such as Rola. 
Wharfcdalc. MSP. Goodmans. Magnavox. etc; Scientifically designed 
- on the* D.P. (Distributed Po r t) principle, this new enclosure not only 
reproduces with remarkable faithfulness, but is a delight to the eye. 
It's true Slimline — only 6in deep. Min wide and 24>/2in high 
(including base). It may be adapted to suit smaller speakers bv 
using a reducing baffle. Available as a complete kit of parts, or 
built and polished. 


SLIMLINE SPEAKER 
ENCLOSURE 




_ 
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PRICE: 

Complete kit of parts, £6 

(Teak 12/- extra) 

Built and polished £10/15- 

(Teak 12/- extra) 
(Postage 14/- extra in N.S.VV., 
Old., Vic. and Tax. 20/- other 
States and N.G.) 



EASY TO ASSEMBLE . . . Make your 
own hi-fi cabinets and save £ £ £ s 



So easy a child could manage it. The Instrol way — a new 
simplified method of assembly. A hammer, screwdriver, one 
evening of your time, and you can mu*ke your own cabinets for 
less than half cost. Kits are absolutely COMPLETE, with easy 
to follow instructions, nails, screws, grille cloth, felt, moulding, 
gold trim, legs, castors, stays, etc. All parts are precision cut. 
fit together smoothly. External panels are from heavy laminated 
timber with beautiful selected veneer finish. Finishing and pol¬ 
ishing your hi-fi cabinet is quite simple. If you can paint, you 
can polish. For a beautiful Queensland Maple finish there are 
just 3 easy stages in which no skill is required. (1) Putty and 
then sandpaper the nail holes. (2) With a cloth, first rub on, 


then wipe off the filler paste. (3) With a brush, apply 3 coats 
of Estapol or similar. For a few shillings we can supply a polish¬ 
ing kit complete with simple instructions, sufficient to polish a 
complete setting of cabinets. Finishes available are Queensland 
Maple. Walnut. Rosewood, Scandinavian oiled Teak, etc. Instrol 
cabinet kits may be POSTED to any part of Australia. Instrol 
offers you a COMPLETE range of craftsman designed hi-fi furni¬ 
ture. Equipment cabinets, RJ and DP speaker enclosures, etc. 
All available in kit form or built and polished. We will a-lso 
supply cabinets and kits to your special design. Send now for 
illustrated price list. 


BROADWAY ELECTRONICS PTY. LTD 


E. S. £ A . BASK Bl I LI) l N G, CNR. BROADWAY A CITY ROAD, SYDNEY . 
(OPP, grace HR os.) PHONE: 211-4244, 211-4213, 211-4224 
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Please send me, post free, full details of the following. 

NAME . 

ADDRESS . 


□ Instrol-Plavmaster HI-FI. n Instrol Metalwork. 

□ A.K.G. Headphones. □ Sams Books. 

□ Instrol Cabinet Kits. n Cannon Conn*. 

(Place X in square) 
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Colour Television Systems 


Developments in America and arguments in Europe have focused a 
lot of atiention, in recent months, upon the subject of color television. 
This article, prepared by the Technical Information Department, 
Mullard Ltd., London, outlines the history of color television and refers 
to the various systems about which there is so much current discussion 


T HE subject of colour is, itself, a very 
involved one, without adding to it 
the word “television/’ Readers wishing 
to gain a better insight into the physics 
of colour would be well advised to turn 
back to an article by M. J. Rose, B.Sc., 
in our August 1963 issue. There the 
author explained such things as spectral 
wavelength, primary colours, colour mix¬ 
tures, colour triangles, hue, saturation 
and so on. 

For the present article, it will be suf¬ 
ficient to re-state that colour television 
is based on the concept of analysing an 
original scene and reproducing it else¬ 
where in terms of three primary colours 
— red, green and blue. 

In the television colour camera or film 
scanner, the original scene is split up, 
by means of optical filters, into separate 
images representing respectively the red 


content, green content and blue content. 
Each image is scanned by carefully 
synchronised electron beams to produce 
an equivalent electrical signal, indicating 
the distribution and strength of the par¬ 
ticular colour throughout the scanning 
raster. 

When ultimately fed to the receiver, 
the signals are reconverted to patterns 
of appropriately coloured light, which 
are superimposed to create a full colour 
picture. 

The problems which currently face 
television authorities throughout the 


world have to do with, not so much the 
two ends of the colour chain, but the 
“processing” of the signal in between: 
How it is to be rationalised or “en¬ 
coded” to minimise bandwidth require¬ 
ments; the problems of encoding in 
relation to transmission, recording and 
reception; whether colour and mono¬ 
chrome programs should be made com- 
patable . . . and so on. 

The early systems tried to transmit 
the primary colour components directly 
but it was found that, for an adequate 
picture, the bandwidth required was too 
great for the signals to be transmitted 
simultaneously and other difficulties 
arose if the signals were transmitted in 
sequence. 

The problem was solved by trans¬ 
mitting signals corresponding to the 
three characteristics of colour—bright¬ 
ness, hue, and saturation. This is the 
basis of the NTSC and SECAM systems. 

It is economically attractive if a 
colour system is compatible—that is, it 
will produce a black-and-white picture 
on a black-and-white receiver. Again, it 
is attractive if the receivers for a par¬ 
ticular colour system have reverse com¬ 
patibility—that is, they will produce a 
satisfactory black-and-white picture 
when receiving a normal monochrome 
transmission. 

FIRST COLOUR SYSTEM 

The first colour television system was 
demonarated by John Logie Baird in 
England in July, 1928. The system he 
used was an extension of his black-and- 
white system using mechanical scanning. 
A three-spiral scanning disc was used, 
the holes in each spiral being covered 
with a filter in one of the primary 
colours, and so arranged that the scene 
was scanned first by the spiral in one 
primary colour, then by the spiral in 
the second, and then by the third. 

The signals from the camera, rep¬ 
resenting the red, green, and blue com¬ 
ponents of the scene, were passed to 
gas discharge tubes in the receiver which 
were viewed through a second three- 
spiral disc rotating in synchronism with 
that in the camera. The eye integrated 
the red, green, and blue components to 
produce the complete colour picture. 

A year later, in June, 1929, a second 
colour television system was demon¬ 
strated by the Bell Telephone Labora¬ 
tories in America. A flying-spot scanner 
was used and the colour separation was 
achieved by simultaneously directing the 
light on to three photocells fitted with 
red, green, and blue filters respectively. 
Again, the camera signals were passed 
to gas discharge tubes in the receiver, 
but this time the images were super¬ 
imposed by mirrors to provide the colour 
picture. 

Although the pictures produced by 
these two systems were inadequate by 
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Background -- 

J^ARGELY because of commercial pressure, the U.S.A. is at present 

the virtual home of colour television. From just under 200,000 
colour TV sets sold in 1961, sales in 1964 promise to be around li- 
million, with over 3 million in use by the end of the year. Industry 
turnover for the year is heading towards the billion dollar mark. The 
NBC network is currently programming colour for an average of six 
hours per day, most of it during the peak evening period. The ABC 
network is also transmitting colour and CBS is allegedly on the brink. 

In Britain, there has been considerable pressure from industry and 
the BBC to move into colour telecasting. Although there was a tendency 
to favour the American NTSC system, or an adaptation of it, the British 
Government has withheld any decision in an effort to reach agreement 
on a system common to all European countries, in order to facilitate 
exchange of programs via the Eurovision network. Following failure of 
the recent CCIR conference in London, Britain was inclined to “go it 
alone,” but has since had second thoughts. The Postmaster-General has 
now apparently decided to await further CCIR deliberation. 

French Engineers are solid in the backing for their own SECAM 
system and it is generally agreed that SECAM has attractive features, 
the most important being the “robust” nature of the signal. However , 
there are unkind suggestions that the French attitude goes beyond pure 
technical evaluation, amounting to a willingness to accept any system — 
so long as it's French! 

The remaining European countries, for the most part, are prepared 
to delay any final decision. For them, there is no commercial urgency 
about colour TV, either to bolster internal industry or an export market. 
Neither are they involved in heavy research expenditure, complicated by 
clouded objectives. 

Support for the wait-and-see attitude is also forthcoming from in¬ 
dividual engineers, who feel that any decision now might anticipate 
important development “just around the corner.” In any case, they claim 
that the best system is not one of the original “big three” (NTSC — 
SECAM — PAL) but one of a number of intermediate systems borrowing 
and combining their most attractive features. 

Indecision in Europe must inevitably reflect upon thinking in Aus¬ 
tralia. While basic standards and terminal transmitting equipment have 
been designed with NTSC colour in the long view, local authorities would 
probably hesitate to adopt this system automatically, ignoring the out¬ 
come of very considerable European research. Apart from purely 
technical matters, they would have to consider the supply of colour 
programs and the form in which they might be available. The European, 
situation would thus appear to supply further reasons for delaying the 
introduction of colour television to Australia and, with 1967-8 tipped 
as the new target date for Britain, we can probably look beyond that 
again. 

Meanwhile there is speculation as to whether colour TV or UHF 
FM!stereo will provide the basis for the next phase of industry expansion. 
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present-day standards, these early ex¬ 
periments are interesting as they illust¬ 
rate the two basic approaches to colour 
television. These approaches are the 
sequential system (used by Baird) where 
the colour components of the picture 
are presented in sequence and inte¬ 
grated by the eye, and the simultaneous 
system (used by the Bell Telephone 
Laboratories) where the colour com¬ 
ponents are presented simultaneously. 

ORIGINAL CBS SYSTEM 

The next important colour television 
system to be proposed was devised by 
P. C. Goldmark and broadcast experi¬ 
mentally by the Columbia Broadcasting 
System in New York on September 4, 
1940. By this time, electronic scanning 
was universally used and considerable 
experience of television engineering 
had been obtained with the black-and- 
white systems. 

Goldmark's system used the sequential 
approach. A filter disc containing six 
segments, two each of the three primary 
colours, revolved in front of the lens of 
a black-and-white television camera. 
The speed of rotation of the disc and 
time of scanning were chosen so that 
the scene was scanned once while each 
segment of the disc was in front of the 
camera. 

As the picture had to be transmitted 
over a standard black-and-white tele¬ 
vision channel of 6Mc/s bandwidth, the 
rate of scanning had to be chosen to 
fit the channel bandwidth. Hence a field 
frequency of 120 fields per second was 
chosen with 343 lines per colour picture. 
The disc was rotated so as to change 
the filter 120 times per second. 

In the receiver, a filter disc similar 
to that used in the camera rotated in 
front of a black-and-white picture tube 
in synchronism with the camera disc. 
The colour images produced were inte¬ 
grated by the eye into the complete 
colour picture. 

The colour reproduction of this sys¬ 
tem was excellent but considerable 
flicker was obtained and the resolution 
was not considered satisfactory. These 
faults were mainly the result of using 
scanning standards to fit the signal into 
the black-and-white channel. 

1946 CBS SYSTEM 

In 1941, because of the war, work 
on colour television in America was sus¬ 
pended until 1946. With the lessons of 
the 1940 CBS system in mind, work was 
directed toward systems having a band¬ 
width greater than the 6Mc/s used for 
black-and-white channels. 

The field-sequential system was re¬ 
garded with most favour, and proposals 
were put forward for scanning standards 
of 144 fields per second (the minimum 
frequency for tolerable flicker) and 525 
lines per colour picture. This system 
required a bandwidth of 12Mc/s and 
was not compatible. In December, 1946, 
CBS petitioned the Federal Communica¬ 
tions Commission (FCC—the body re¬ 
sponsible for authorising broadcasting in 
the USA) for commercialisation of 
colour television. 

1946 RCA SYSTEM 

During t}ie 1946-47 FCC hearing, a 
simultaneous 12Mc colour television sys¬ 
tem was proposed by the Radio Corpora¬ 
tion of America. This system was the 
first to recognise that it is not necessary 



to transmit colour information over 
equal bandwidths. The ability of the eye 
to see the fine detail in a colour tele¬ 
vision picture is greater for the green 
picture than for the red, and greater 
for the red than for the blue. The 
greatest resolution, and therefore the 
greatest bandwidth, is required for the 
green picture, less for the red picture, 
and substantially less for the blue 
picture. 

The form of the transmitted signal is 
shown in Fig. 1, where it can be seen 
that the green and sound signals occupy 
a 6Mc channel, and the red and blue 
signals modulate subcarriers separated 
by guard bands. 

As similar scanning standards to those 
of black-and-white television were used 
(525 lines per colour picture and 60 
fields per second) a black-and-white 
receiver tuned to the 6Mc/s channel con¬ 
taining the green and sound signals 
would receive a picture. The RCA system 
was therefore compatible although cer¬ 
tain colours were not reproduced as they 
would appear in a normal black-and- 
white picture. 

The red, green, and blue signals were 
produced by a camera with three pick¬ 
up tubes, each with a red, green, or 
blue filter, scanning in synchronism and 
arranged to view the scene simul¬ 
taneously. In the receiver, three picture 
tubes were used with red, green, and 
blue phosphors. The images of the pic¬ 
ture tubes were super-imposed optically. 

Both the proposed systems had the 
considerable disadvantage of requiring a 
12Mc channel for transmission. It was 
argued that the demand for television 
channels would soon outstrip the supply 
in the VHF bands and so colour trans¬ 
missions would have to take place in the 


UHF bands. There was little experience 
at that time of transmitting television in 
the UHF bands and therefore further 
tests should be made. 

It was also argued that because of 
the limited supply of television channels, 
any colour system adopted should 
be compatible. Although the RCA sys¬ 
tem had the advantage over the CBS 
system in this respect, the RCA system 
had not been field-tested. 

In March 1947 the FCC denied the 
CBS petition. The following year it be¬ 
came evident that the demand for tele¬ 
vision channels was exceeding the supply 
and it would not be possible to accom¬ 
modate 12Mc channels for colour tele¬ 
vision. Accordingly, in July 1949 the 
FCC invited proposals for colour systems 
using 6Mc channels. 

1949 CBS SYSTEM 

In June 1949, CBS had demonstrated a 
third version of its field-sequential sys¬ 
tem, this time using scanning standards 
to accommodate the signal into a 6Mc 
channel. The picture consisted of 405 
lines (less than in the 1946 system) and 
the field frequency was 144 fields per 
second, as before. The horizontal resolu¬ 
tion of the system was improved by a 
technique called “crispering.” The system 
was presented at the FCC hearing in 
September 1949. Again RCA put for¬ 
ward a new system, the dot-sequential 
system which is described in more detail 
below. This system did not appear to 
be as satisfactory as the CBS system and 
in October 1950, the FCC decided that 
commercialisation of the CBS field- 
sequential system was in the public inter¬ 
est. 

Public colour television broadcasts, the 
first in the world, were started by CBS 
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DUCON 

POLYESTER 


PERFORMANCE-PLUS 

These capacitors surpass both IEC and SAA Draft Specifications for Polyethylene 
Terephthalate (Polyester) capacitors for d.c. applications. They exhibit low capacitance 
drift, low power factor, very high insulation resistance and have a standard capacitance 
tolerance of ± 10%. 

Rigorous testing procedures ensure maximum reliability — life tests show negligible 
failure rate under the following operating conditions: 


(a) 1000 hours at 85°C and li times working voltage. 

(b) Accelerated damp heat—6 cycles according to IEC 
Specification 68-1 and Australian Specification C333. 

(c) Damp heat (long term exposure) 

—56 days at 40°C and 95% R.H. 

MOISTURE-PROOF 

Rigid plastic encapsulation offers extremely high resistance to moisture penetration. 
The dielectric is one of the most moisture impervious materials in use today. Result is 
a component which retains its high insulation resistance throughout life (shelf or 
operating). 
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LEAD FLEXIBILITY 

Leads may be bent in any manner to accommodate mounting without danger of cracking 
and subsequent moisture infiltration. 

APPLICATION VERSATILITY 

These capacitors find application in radio and TV sets, miniature transistorised apparatus, 
telephone equipment and electronics in general. 

DFP types are designed primarily for use in printed circuitry. 

WIDE RANGE AVAILABLE 

These capacitors are available in 58 preferred capacitance values in standard voltages 
of 160, 400 and 630 V d.c. Values for both types are as follows: 


DFK—160 V.01 pF to 1.0 pF 

400 V. 1000 pF to .47 pF 

630 V. 1000 pF to .22 pF 

DFP—160 V.01 pF to .47 pF 

400 V. 1000 pF to .33 pF 

630 V. 1000 pF to .22 pF 



DUCON CONDENSER PTY. LIMITED 

Christina Rd. and Birmingham Ave., Villawood, N.S.W. 72 0133. 
BRANCH OFFICES: Ducon Condenser Pty. Limited — 
6 Clarice Rd., Box Hill South, Victoria ( 89 041 1 ) 

Ducon (N.Z.) Limited—3-5 Auburn St., Takapuna, Auckland, N.Z. (5205) 


AGENTS: 

Wm. T. Matthews Ltd.—95 Grenfell St., Adelaide 
(W 7021). P. H. Phillips Pty. Ltd.—458 Brunswick 
St., Brisbane (LW2011). H. J. McQuillan Pty. Ltd. 
—1017 Wellington St. West, Perth, W.A. (21 8911). 


















COLOUR TELEVISION 

on July 25, 1951, in New York. How¬ 
ever, three years later this system had 
been superseded by the NTSC system. 

DOT-SEQUENTIAL SYSTEM 

Although the RCA dot-sequential sys¬ 
tem was rejected by the FCC in favour 
of the CBS system, many workers believ¬ 
ed that the RCA system had 
many advantages over the other and 
continued development work. In fact, the 
FCC decision was strongly criticised for 
not taking into account the potential of 
the RCA system. The faith in this system 
was jusified for it was from this that 
the successful NTSC system was 
developed. 

The two important features of the dot- 
sequential system were the use of “mixed 
highs” and time-multiplexing for trans¬ 
mitting the colour signals. These features 
enabled colour pictures of a similar stan- 
ard to those of the 1946 12Mc system 
to be transmitted over a video channel of 
only 4Mc bandwidth. The scanning 
standards were again those of the black- 
and-white system making the dot- 
sequential system compatible. 

The principle of mixed highs uses the 
fact that the eye in viewing fine detail is 
more conscious of brightness changes 
than of chromaticity changes. The parts 


Luminance 

signal 

•fundamental 



Fig. 3 


Luminance signal 


In. 


4Mc/s 


Fig. 4 


approximately 


of a television picture corresponding to 
fine detail are the high-frequency com¬ 
ponents in the camera signal. If these 
are extracted, mixed together, and applied 
to the red, green, and blue picture tubes 
simultaneously, a black-and-white picture 
(one showing brightness changes only) 
of the fine detail is obtained. This use 


in an American television picture) and 
the output of the filter is the 
mixed highs which are passed to the 
second mixer. 

The electronic switch “samples” 
the low-frequency red, green, and blue 
signals in turn. The output of the switch 
is passed to the second mixer where it 
is added to the 
mixed highs. The 
composite signal 
goes to the trans¬ 
mitter. 

In the receiver, 
shown in the block 
diagram of Fig. 3, a 
second electronic 
switch in synchron¬ 
ism with that in the 
camera equipment 
routes the video 
signal to the correct 
picture tube. The 
mixed highs are 
extracted from the 
video signal by the 
bandpass filter and 
added to the low-frequency red, green, 
and blue signals in the three mixers. The 
composite signals are fed to the 
three picture tubes. 

Because of the time-multiplexing or 
sampling techniques, the colour picture is 
formed by a series of dots laid down 
in sequence on the three picture tubes. 


The images are superimposed optically 
to produce the complete colour picture. 

The main defect with the dot-sequent¬ 
ial system was that it was subject to 
interference between the carrier and 
colour subcarrier which appeared on the 
picture. This interference produced 
“colour crawl” (small-area flicker) and it 
was for this reason that the FCC rejected 
the system. 

Its advantages were that it was com¬ 
patible, an advantage over the CBS sys¬ 
tem, and it had high resolution capa¬ 
bilities and was highly efficient in the 
use of channel bandwidth. Accordingly 
development work continued, from 
November 1950 the work of the various 
firms involved being co-ordinated by the 
National Television Systems Committee 
(NTSC). 

NTSC SYSTEM 

There was, from the time that the 
name ‘dot sequential’ was proposed, con¬ 
siderable argument about the nature of 
the RCA system. Although the colour 
information was transmitted sequentially, 
from the point of view of terminal equip¬ 
ment the system was simultaneous. In 
fact, the multiplex technique was only 
incidental to the system and fundament¬ 
ally it was a simultaneous system. 

It was now clear that signals cor¬ 
responding to the red, green, and blue 


of high-frequency components is called 
the “principle of mixed highs.” The low- 
frequency components of the camera 
signals correspond to the less 
detailed parts of the scene and are 
applied to the respective picture tube 
to add the colour to the picture. 

Mixed highs were used to some extent 
in the 1946 system where the mixed 
highs from the green and red camera sig¬ 
nals were added to the green and red 
picture tubes. 

A block diagram of the camera ter¬ 
minal equipment for the dot-sequential 
system is shown in Fig. 2. The signals 
from the three camera tubes are fed to 
the low-pass filters which transmit com¬ 
ponents with frequencies up to 2Mc to 
the electronic switch. Components with 
frequencies above 2Mc are fed to the 
first mixer and the output, the sum of 
the high-frequency signals, is fed to the 
bandpass filter. The pass band of the 
filter is 2 to 4Mc (4Mc being the gener¬ 
ally accepted limit of useful information 


For your guidance 

HUE—the shade, tint or dominant colour present in a given unit of 
picture area. Deep red, pale red, pink are all of the same hue, the 
difference being in “saturation ” 

Jj SATURATION—the purity of a colour or its freedom from mixture 
|[ with white or grey. Deep red has little or no “white” light and can 

J; be said to be fully saturated; pink is diluted red and therefore has 

!; low red saturation. 

j! BRIGHTNESS—this describes how bright or dim the dominant colour 
appears to the eye. It is quite distinct from “ saturation” which has 
|! to do with the amount of white light simultaneously present . 

!; LUMINANCE—in TV colour terminology, indicates the visual bright- 
<! ness of any given unit of picture area, irrespective of its constituent 
colours. Luminance information, used to modulate signals to a 
<! conventional TV picture tube will produce an ordinary mono - 
j! chrome (i.e. grey) picture. 

I; CHROMINANCE—a collective term referring to any signal infor - 
!| motion aimed at defining colour content, notably in terms of hue 

i; and saturation. 
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Transistorised 4-Channel 

REMOTE BROADCAST 


Specifically designed for outside broadcast use, the 
AWA BAR-2 Amplifier offers you these important 
features-- 

Vr Completely transistorised 

* Battery or 240V a.c. operation 

★ Low-noise input transistors 

★ Extra reliability with printed circuits 

* Output transistors protected against line 
shorts. 

The BAR-2 has four independent channels with 
balanced inputs and separate gain controls. Small 
and light in weight, it is in. high by 17| in. 
wide by 8 in. deep and only weighs 16 lb. 

Housed in an aluminium alloy case the amplifier 
is finished in metallic grey and has an anodised 
front panel with black characters. 



For further particulars. please contact Engineering Products Division: 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

47 YORK ST., SYDNEY. 2-0233 


MELBOURNE BRISBANE PERTH HOBART LAUNCESTON WELLINGTON, N.Z. 
67-9161 4-1631 28-3426 3-3836 2-1804 43-191 

ADELAIDE: Newton McLaren Ltd. 51-0111 


All controls, switches, VU meter and ’phone jack 
are mounted on the front panel. Batteries are 
held in place by special clamps in a compart¬ 
ment covered by a removable base plate. 

Its weather-proof canvas carrying case is so 
designed that it is not necessary to remove it 
when using the amplifier. 
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COLOUR TELEVISION 

components of a scene could not be 
transmitted simultaneously over a 6Mc 
channel (4Mc video channel). The dot- 
sequential system had shown how band- 


therefore contains information about the 
two components of the chrominance 
signal simultaneously. As the chromin¬ 
ance signal is contained completely 
within the 4Mc bandwith of the lumin¬ 
ance signal, it can be seen that the 

.y t ----- colour television and sound signals can 

width could te saved without affecting be transmitted in a 6Mc channel. The 
picture quality by transmitting fine detail subcarrier is suppressed and the chromin- 
as brightness changes (a black-and-white ance signal is made to disappear when 
picture) and low-frequency colour greys (that is, changes in brightness and 
components. not changes in chromaticity) are being 

If this idea is followed to its logical transmitted, 
end, could not the 
whole picture be 
transmitted as bright¬ 
ness changes to 
which colour is 
added? In other 
words, information 
on brightness and 
chromaticity is trans¬ 
mitted rather than 
primary colour com¬ 
ponents. This is the 
basis of the NTSC 
system. 

The brightness in¬ 
formation, or lumin¬ 
ance signal, will re¬ 
quire the full video 
channel bandwidth. 

It is identical to the information trans- Field tests of the NTSC system proved 
mitted for a black-and-white picture and it to be satisfactory, and in July 1953 
so the NTSC system is compatible. The the FCC was petitioned to authorise 
chromaticity information, or chromin- public broadcasting. On December 17, 
ance signal, provides information on hue 1953 the FCC rescinded its 1950 deci- 
and saturation. Since the eye has less sion and the NTSC system became the 
resolving power with chromaticity American standard for colour television, 
changes than with brightness changes, Broadcasting started in January 1954. 
the chrominance signal can have a 

smaller bandwidth than the luminance SECAM SYSTEM 

signal. The SECAM system (the name is 

Development work during 1952 show- derived from ‘sequential and memory’) 
ed that the chrominance signal should was devised in France. Like the NTSC 
contain two. components of unequal system, the SECAM system uses a lumi- 
bandwidth formed by colour-difference nance and two chrominance signals but 
signals, the required bandwidths being the methods of transmission is complete¬ 
ly and 0.5 Me. If the luminance and l y different. In the NTSC system, all 
chrominance signals were transmitted three signals are transmitted simultane- 
side-by-side, a video channel of 5.8Mc ously but in the SECAM system only 
would be required. Such a channel two signals are transmitted at a time. 



together with guard bands and the sound 
signal could not be accommodated in a 
6 Me channel and so some other method 
of transmission must be found. 

Because a television picture is scanned 
line-by-line, the transmitted signal does 
not fill the video channel continously 
but consists of information grouped at 
specific points. This is shown in the video 
spectrum of Fig. 4 where it can be seen 
that the video information is grouped 
about harmonics of the line scanning 
frequency. Additional information can be 
added to the signal by using the gaps 
between the line frequency harmonics. 
This is shown in Fig. 5 where a chro¬ 
minance signal has been added to the 
luminance signal by modulating a sub¬ 
carrier whose frequency is an odd mul¬ 
tiple of one half the line frequency. It 
can be seen that the chrominance in¬ 
formation interleaves the luminance in¬ 
formation. 

Strictly speaking, the video spectrum 
only has the form shown in Fig. 4 for 
stationary scenes. Movement in the 
scene affects the distribution of informa¬ 
tion in the spectrum and interference 
between the luminance and chrominance 
signals can occur. In practice, the inter¬ 
ference affects only the edges of the 
moving image and is usually not notice¬ 
able. 

The colour sub-carrier is modulated 
both in amplitude and in phase, and 
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These are the luminance signal which is 
transmitted continously, and one or other 
of the chrominance signals. 

The chrominance signals change over 
at line frequency; that is, one signal 
being transmitted for the duration of one 
line, the second for the duration of the 
next line, then the first for the next 
line, and so on. Since the chrominance 


WHY THE BBC FAVOURS NTSC 

Most NTSC difficulties are con¬ 
centrated at the transmitting end 
where they can be dealt with 
most effectively. 

NTSC receivers are simpler and 
cheaper than for other systems 
NTSC is best suited to single¬ 
gun tubes, seen as an ultimate 
objective. 

NTSC signals are best from the 
viewpoint of compatability. The 
current SECAM system is not 
nearly as good. 

Technical benefits would accrue 
from using the same system as 
currently used by USA and 
Japan. 

NTSC admittedly presents more 
difficulties for video recording 
but the difficulties are rapidly 
being sorted out and are, in any 
case, the concern of program 
engineers. 


signals are produced simultaeously in 
the camera equipment, and are required 
simultaneously at the receiver, delay 
circuits must be provided to store one 
signal while the other is being received. 

The luminance signal is transmitted 
over the entire bandwidth of the video 
channel, and the chrominance signal as 
frequency modulation of a subcarrier. 
As in the NTSC system, the subcarrier 
frequency is an odd multiple of the line 
scanning frequency so that the chromin¬ 
ance information interleaves the lumin¬ 
ance information. It can be seen, how¬ 
ever, that as frequency modulation, is 
used, interaction between the chromi¬ 
nance and luminance information can 
occur. Measures are taken to prevent this 
interference being noticeable. 

PAL SYSTEM 

Both the NTSC and SECAM systems 
have particular advantages and disadvan¬ 
tages. In an attempt to combine the 
advantages of each, a third system — 
the PAL (Phase Alternation Line) sys¬ 
tem—has been developed by the German 
Telefunken Company. 

The chief disadvantage with the 
NTSC system is that because informa¬ 
tion on hue is transmitted by phase 
modulation, the phase accuracy of the 
complete television system is all import¬ 
ant. The present “Eurovision” radio-fre¬ 
quency links are said to be not good 
enough in this respect for NTSC signals, 
although they may be sufficient for 
SECAM signals. Again, there is some 
doubt about the quality of NTSC trans¬ 
missions in mountainous districts 
because of the effects of reflections on 
the colour subcarrier phase. Video 
recording of an NTSC signal has pre¬ 
sented difficulties because of the lack of 
phase accuracy. 

The SECAM system overcomes these 
problems but against the advantages over 
the NTSC system must be set the lack 
of vertical resolution because of the 
sequential method of transmission, the 
need for a delay circuit which could be 
an expensive component, and the visi¬ 
bility of the colour subcarrier on the 
picture. Moreover, it is also felt in some 
quarters that the line-sequential nature 
of the SECAM signal makes the system 
less flexible than the NTSC system. 

The PAL system attempts to repro¬ 
duce the better vertical resolution of the 
NTSC system without the sensitivity to 
phase distortion. A luminance and two 
chrominance signals are used, as in the 
NTSC and SECAM systems, with the 
suppressed subcarrier method of trans¬ 
mission. The two chrominance signals 
are transmitted simultaneously but the 
phase of one is reversed by 180 degrees 
between alternate lines, the phase of the 
other chrominance signal remaining con¬ 
stant throughout the transmission. 

In the receiver, the subcarrier signal 
transmitted during one line is delayed, 
and then by adding and subtracting it 
from that transmitted during the next 
line, the two chrominance signals are 
obtained. The phase alteration makes the 
PAL system much less sensitive to phase 
distortion than the NTSC system, 
‘averaging out’ the chrominance errors 
between lines. 

It should be emphasised, however, that 
all the advantages and disadvantages list¬ 
ed are semehwat theoretical The only 
objective method of assessing a colour 
television system is by a series of com¬ 
parative high-power test transmissions 
like those recently carried out by the 
BBC. 
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NEW LEAK 
VARISLOPE 2 STEREO 


NEW LEAK 
VARISLOPE MONO 

Although the “Varislopc Mono” shares the 
design honours, the performance is unchanged 
—it’s incomparable! For many years LEAK 
amplifiers have been selected by professional 
audio engineers for use in broadcasting 
stations and television studios all over the 
world. This fine example of LEAK engineer¬ 
ing is a lifetime investment in sound satis¬ 
faction. Will match any cabinet and any 
decor. 


In June, 1945, H. J. Leak, M.I.E.R.E., designed and 
introduced the original "Point One" series of LEAK 
amplifiers. Standards of performance were revolu¬ 
tionised at that time . . . and LEAK still leads the 
field—sets the standard. Now the famous LEAK 
amplifiers come to you in new, elegant styling . . 
and the performance is better than ever! 


This "new look" stereo pre-amplifier may be 
used with either the "Stereo 20" — or the new 
"Stereo 60" LEAK power amplifier. It is quite 
impossible to improve the electronic function 
with present techniques . . . nothing can be 
added to the circuit to improve the fidelity! The 
total harmonic distortion is LESS than 0,01 per 
cent for 125mV output — which loads the 
power amplifier effectively. Sensitivity for pick-up 
is 3 mV r.m.s. The "Varislope 2 Stereo" pre¬ 
amplifier has every desirable facility and feature. 


NEWOak 

•POINT ONE' * 


AMPLIFIERS 


and NEW LEAK POWER 


AMPunas 



The "Stereo 20” is already widely used throughout the world, and finds 
ready acceptance with professional engineers and music lovers everywhere. 
The All New "Stereo 60” is a larger and more powerful version of this 
fine LEAK power amplifier. Each amplifier has two identical circuits, 
comprising a three-stage triple loop feedback amplifier, the main loop 
supplying 26dB of negative feedback over the whole amplifier from input 
to output. The frequency response in cither amplifier is plus or minus 
0.5 db. 20 c/s to 20kc/s. The total harmonic distortion is less than 0.1 
per cent. All previous LEAK amplifiers have now been superseded. 


INTERSTATE REPRESENTATIVES: 

NEW SOUTH WALES: Audio Engineers Pty. 
Ltd., 422 Kent Street, Sydney. 

Tel.: 29-6731. 

SOUTH AUSTRALIA: Eilco Sales, 233 
Rundle Street, Adelaide Tel.: 8-1259. 
QUEENSLAND: Sydney G. Hughes, 154-158 
Arthur St., New Farm, Brisbane. 

Tel.: 58-1014. 

WESTERN AUSTRALIA: Athol M. Hill, 842 

Hay Street, Perth.Tel.: 21-7861. 

TASMANIA: K. V/. McCulloch Pty. Ltd., 
109 York Street, Launceston. 

Tel.: 2-5322. 

A.C.T. Australian Physical Laboratories, 
P.O. Box 225, Canberra City. 

Tel.: 4-3010 (Mr J. E. Howe). 


28 Elizabeth Street, Melbourne, Victoria. Tel. 63-8211, 63-8166. 
W Sydney Office: N.R.M.A. House, 16 Ridge Street, North Sydney. 
Tel.: 92-3890. 


See and hear these new LEAK amplifiers at your 
favourite audio store. Send for illustrated 
brochures and detailed technical data to the Aus¬ 
tralian National Distributors: 


Australian .National Distributors /or these /anions products: 


mmn 


saa 
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As the earth’s population steadily increases, man must 
develop new sources of food. The sea is the obvious answer, 
but fishing today is largely catch as catch can. Studying the 
habits of fish, their movements and migrations is essential if 
such sources are to be developed. Another use of Turtle, 
Fiedler continues, is as an undersea cargo carrier or as a 
towing container of bulk cargo. As wild and turbulent as 
the surface of the sea might be, the disturbances extend 
only a few hundred feet below the surface. 

Several other uses of Turtle come to mind, including 
laying, inspecting and repairing communication cables be¬ 
neath turbulent seas or ice. Another is the burial in the 
bottom of the ocean of nuclear waste, which if just 
dumped into the sea could be carried throughout the world 
by the currents. 

Fiedler says the unique Turtle design would use either 
battery power in the smaller Turtles or nuclear power in the 
larger models, and would be considerably less expensive 
to build than conventional submarines. Habitability and 
comfort are of prime importance in operating any submer¬ 
sible. Turtle would offer accommodations far more generous 
than the crowded spaces of submersibles built to date. In 
fact, they could be made attractive enough to be used as 
passenger carrying vehicles which could cruise on the sur¬ 
face during good weather and submerged at other times. 
The comfort, stability and roominess which could be built 
in large craft could make it competitive with surface trans¬ 
portation. 

NUCLEAR CARGO SHIP —< 

!| The first European cargo ship driven by nuclear!; 
j; energy was recently launched at the Howaldt shipyards, || 
Kiel. It is being built for the German Society of Appli- J> 
;! cation of Nuclear Energy in Ship Construction and Ship- j! 
<! ping, Hamburg. A spokesman of the society said the !| 
!| ship is to be completed at the end of 1966 and is to !| 
start trial voyages early in 1967. J; 

The ship, designed as an ore freighter with a capa- 
j! city of about 16,000 tons, will be equipped with an im- j! 
(I proved pressurised water reactor, developed jointly by <! 
!; the German Babcock and Wilcox Engineering firm, \\ 
Oberhausen, and the Interatom Reactor Construction !; 
;» Company, Bensberg. ? 

The reactor develops a thermic power of 38,000;! 
!! kilowatts and is designed to give the ship a speed of j 
!; about 16 knots. Nearly three tons of enriched uranium !| 
dioxide will be needed to operate the freighter for three i| 
j» years. The ship will have a displacement of 25,950 tons. ? 


There's a new revoiuntionary shape on the horizon. 
Looking much like the science fiction writer’s idea of 
a flying saucer, this vehicle is designed to probe 
dark depths of the sea's liquid "innerspace" and 
especially its bottom. 

S CIENTISTS and engineers at Lockheed Missile and 
Space Co. conceived the lenticular lens shaped vehicle 
depicted on the right. Already, a small, self-propelled model 
of this vehicle, known as “Turtle” around the Lockheed 
company, has been tested in the underwater missile facility 
at the company’s Sunnyvale plant. These tests have proven 
the new configuration to be hydrodynamically efficient and 
controllable. 

“Turtle” is the brain child of Dr Willy Fiedler who 
played an important part in Lockheed’s development of the 
Navy’s submarine-launched Polaris missile. 

“Exploration of the ocean bottom for scientific, econ¬ 
omic and military purposes has been limited up till now,” 
Fiedler points out, “largely because of the lack of a versatile 
underwater vehicle capable of operation in this environment.” 

As aeroplanes differ in shape from dirigibles or airships, 
so might the vehicles to explore the ocean’s bottom differ 
from conventional submarine shapes, Fiedler explains. While 
some deep submergence vehicles, such as the U.S. Navy’s 
TRIESTE, have gone to great depths, the need is for a 
vehicle of greater volume, manoeuvrability, endurance, 
ruggedness, independent or surface ships, and with broader 
depth capabilities. While self-propulsion is important, there 
is no need for high speed in most uses. 

AT GREATER DEPTHS 

When necessary to go to a more spherical shape for 
a hull to withstand the terrific pressures of great depths, 
the lenticular shape can be retained by a lenticular fairing, 
Fiedler said. In this way, the Turtle’s performance, man- 
oeuverability and bottom operational capabilities are re¬ 
tained. In choosing this revolutionary shape, the scientists 
did no more than go back to the models provided by nature 
—the flounder, sole and other fish which live on the ocean’s 
bottom. Combined with two control surfaces or empennages, 
this lenticular shape is highly manoeuvrable, a necessity 
for operation near the ocean’s bottom. 

Another advantage of the Turtle shape, in its likely 
use as a search or surveillance vehicle, is that it generates 
a minimum of noise. It is well adapted to the installation of 
sensors in its peripheral areas and on its broad back and 
bottom. The same would apply for television, sonar, mag¬ 
netic gear or visual sight ports. By operating in the sub¬ 
surface levels, Turtle can avoid the rough weather which 
frequently prevails at the “interface” between the ocean’s 
surface and the atmosphere. It could get below thermal 
layers, or layers of warmer or colder water, which bend or 
refract the signals. 

Since the dawn of mankind, man has lived by, and on, 
the sea. Yet today scientists know less about the bottom of 
the sea than they know about the surface of the moon. 
Some areas of the sea, inaccessible from surface ships, 
almost certainly contain deposits of valuable elements. Nod¬ 
ules, or mounds of various minerals have been found and 
phosphorous has been mined in shallow depths by scooping 
up these deposits. Already, diamonds a*re being mined off 
the coast of South Africa. 

Salvage and recovery of cargoes from sunken ships, as 
well as rescue of crews from sunken submarines, are other 
areas worth investigating, Fielder says. Certain areas of the 
ocean’s floor are littered with sunken vessels whose cargoes 
now cannot be recovered. In the event of sediment obscuring 
a particular object, Turtle will use hydrojet scouring. Crab¬ 
like arms can be used to recover smaller objects, and deposit 
them on the Turtle back or attach them to pre-packaged 
under water lifting caissons. Should the search area be at 
great distance, smaller Turtles could be transported to the 
site, and operate from a surface mother ship. 


ELECTRONIC 
“TURTLE” TO 
THE OCEANS 
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Electronics And 
The Spectroscope 

Spectroscopy, or the analysis of a substance by the colour of the flame 
it produces, has long been recognised as one of industry's most valu¬ 
able tools. In recent years, the addition of electronics has greatly 
improved the speed, accuracy, and sensitivity with which such analyses 

may be made. 


I N any manufacturing process the rate 
of production is invariably a com¬ 
promise between two conflicting factors. 

On the one hand, maximum speed is offers 
dictated by economics, while a slower 
rate is often demanded by the need to 
maintain the quality of the product with¬ 
in certain limits. 

This is particularly so in the field of 
metallurgy, where frequent tests must 
be made while the material is in pro¬ 
duction, and before it can proceed to 
the next stage. If ordinary chemical 
analysis is used, it may take several 
hours to determine the kinds and quan¬ 
tities of impurities present; an intoler¬ 
able delay in any plant. 

A good example is the time needed 
to check for impurities — mainly lead 
and cadmium — in high grade zinc. 

First, the zinc must be dissolved in acid, 
and this in itself is a lengthy procedure, 
since high grade zinc does not react 
readily with the acid. After this a large 
number of other reactions and precipi¬ 
tations have to be made before the 
analyst comes up with the answer. The 
whole process takes several days. 

Even the simplest process for analysis 
of a single element by chemical methods 
takes at least half an hour. When there 


roads into the economy of the manu¬ 
facturing process. 

This is where spectroscopic analysis 
a tremendous saving in time, 
allowing progressive analyses of metal 
alloys during the actual making. Alu¬ 
minium alloy, for instance, may contain 
iron, silicon and copper. In an eight 
hour day a chemist can, by ordinary 
means, test about 25 samples for iron, 
5 or 6 for silicon and 3 for copper. A 
large factory may require the testing of 
up to 200 samples per day so that a 
large laboratory staff is required if pro¬ 
duction is not to be held up. 

By the use of modern electrospectro- 
scopic methods it is 


possible for one 
operator to handle 
20 samples per hour. (These figures 
were published by the Telegraph Con¬ 
denser Co., of North Acton, England.) 
Similar results are obtained in all kinds 
of foundries, as well as in steel manu¬ 
facturing plants, where the carbon con¬ 
tent and so forth is estimated in a few 
minutes during actual manufacture. 

The importance of being able to 
speedily analyse carbon will be seen from 
the fact that, using the newer oxygen 
techniques, open hearth steel is refined 
in two hours or less. The carbon content 
may decrease at a rate of 270 points 


By Galvin Walters 


are several elements to analyse, the per hour. At this rate of change an 
aggregate time required makes severe in- analytical technique that takes as long as 


Control panel of a typical emission 
electrospectrometer . The cabinet on 
the right contains the RF power sup¬ 
ply tor the arc, and the long cabinet 
above the panel contains the arc 
and optical system. 

10 minutes for an analysis is much too 
long, for, in the 10 minute interval the 
carbon content can change by 0.45 per 
cent. 

Another application of the electro¬ 
spectrometer is the examination of lubri¬ 
cating oils of diesel locomotives in 
order to determine the extent of engine 
wear and what kind of wear is taking 
place. A Jarrell-Ash Direct Reading 
Spectrometer was installed by the Denver 
and Rio Grande Western Railroad Co., 
U.S.A., and the results are detailed in 
the Jarrell-Ash “Newsletter,” kindly sup¬ 
plied by Drug Houses of Australia who 
are agents for the Jarrell-Ash equipment. 

Using this equipment it is possible to 
run bi-weekly tests on the 257-unit 
diesel fleet to obtain a current record 
of wear metal trends. Wear metals 
analysed are copper and lead (showing 
main bearing wear), iron (overall engine 
wear), chromium, (water leaks, as a 
chromate rust inhibitor is used in the 
cooling system), silicon (road dust), alu¬ 
minium (engine pistons), and silver 
(wrist-pin or gudgeon pin wear, this pin 
being silver plated). A complete analysis 
takes two and a half minutes, compared 
with three hours for the method pre¬ 
viously used. 

The equipment is calibrated, accord¬ 
ing to National Bureau of Standards 
specifications, from 1 to 500 parts per 
million (P.P.M.) to cover the critical 
range of wear metals in the diesel fleet. 
Because of the varying properties of dif¬ 
ferent engine oils there is a separate 
calibration for each brand of oil used. 
Maximum limits are not set on the 
wear metals except for chromium where 
10 P.P.M. indicates a water leak and 
silicon-aluminium where 5 P.P.M. results 
in excessive wear on iron parts. 

The importance of other wear metals 
present in the analysis depends on the 
date of oil change, type of 
service, make of locomotive, age, etc. 
When it is felt that excess wear is in¬ 
dicated, a defect sheet is sent to the 
Mechanical Department. Striking savings 
are made by the early detection of a 
main bearing failure alone, which could 
result in the saving of £2,000, as well as 
avoiding a costly delay on the line. 

Similar equipment has been installed 
by the N.S.W. Government Rail¬ 
ways since their conversion from steam 
to diesel-electric locomotives. At the 
present time some 
200 diesel - electric 
locomotives are 
regularly checked in this way to ensure 
the highest possible order of reliability. 

Another field making extensive use of 
analysis is the assaying of ores to de¬ 
termine whether they contain payable 
quantities of minerals. The writer’s first 
job in life was as an assistant in an 
assayer’s office. I well remember the old 
prospectors who used to come in bearing 
a dirty old sugar bag containing samples 
of what they hoped was copper ore, or 
tungsten ore (wolfram), or perhaps man¬ 
ganese or lead. On their faces was an 
expectant and eager look, and there was 
invariably a request that would 
we please hurry up and analyse the ore 
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The specimen chamber and pari of the optical system , At right is the arc 
mechanism consisting of the vertical carbon rod, the specimen (the thick disc¬ 
shaped object), and the multi-leaf contact spring pressing on its upper side. 
At left is a mercury lamp used as a standard during the setting-up routine. 


before anybody else found out where 
the lode was situated. 

Here was a simple case of the need 
for speed in analysis, but the old pros¬ 
pector’s request could be magnified 
many times into a complete Stock Ex¬ 
change transaction where the value of 
shares or the fate of a company might 
depend on the time taken to analyse 
ores, metals, compounds and so forth. 
Here again there is scope for the electro- 
spectrometer with its amazing speed of 
operation. 

There are two main types of analysis; 
the “qualitative analysis” which deter¬ 
mines what elements are present, and the 
“quantitative analysis” which determines 
the percentage of each element present. 
The electrospectrometer of the emission 
type depends for its operation on the 
principles of qualitative analysis and, 
by the introduction of electronic equip¬ 
ment, becomes an apparatus also capable 
of quantitative analysis. 

There is another type of spectrometer 
called the X-Ray spectrometer which we 
will also describe. Both the emission type 
and the X-ray type are called 
spectrometers, but, whereas the “emis¬ 
sion” type uses the colour spectrum, the 
X-ray type uses a spectrum of second¬ 
ary radiation produced by the incidence 
of X-rays on the sample to be analysed. 

When light is passed through a glass 
prism it is broken up into a band of 
colours called the spectrum. The position 
in the band of any particular colour 
depends on the wavelength of that 
colour, so that in a full spectrum, which 
has colours in successive order of violet, 
indigo, blue, green, yellow, orange and 
red, the longest wavelength is the red 
light, and the shortest violet. 

There are two main methods used to 
produce a spectrum. We may use a prism 
of glass as mentioned above, or a dif¬ 
fraction grating. This is a plate of metal 
or other opaque substance and either 
flat or concave. Upon its surface is en¬ 
graved a series of parallel lines spaced 
with incredible accuracy. As many as 
30,000 lines can be engraved to the 
inch. 

When any kind of light is impinged 
onto the surface of such a grating the 
parallel lines split the light into its 
characteristic spectrum with the shortest 
wavelengths at one end progressing to 
the longer at the other end. With con¬ 
cave gratings spectra of 30 inches or 
more in length are obtained with some 
instruments. 

The effect of a grating in splitting 
light into the spectrum can be observed 
by looking at a distant light through a 
thin curtain or umbrella. The thread 
of the material acts as a crude grating 
so that the light seems to have a halo 
or pattern of colours around it, depend¬ 
ing on the pattern of the threads making 
up the material. 

To use our diffraction grating we 
use another well known phenomenon, 
familiar to all those who remember their 
first few school lessons in chemistry. 

If a platinum wire is dipped in a 
substance and inserted into the flame 
of a bunsen burner, a colour will be 
produced characteristic of the substance. 
We will get green for copper, yellow for 
sodium, purple for potassium and so on. 
These colours are produced by the ex¬ 
citation of the atom when the substance 
is heated and are called emission colours. 

When there is only one element in the 
substance, it is easy to determine what 
it is by the characteristic colour, but 
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when there are several elements it is 
not so easy. However, if the coloured 
flame is focused on to a diffraction 
grating, a spectrum of the flame will 
be produced, each element in the tested 
substance being represented by a line 
in the spectrum, positioned according 
to the wavelength of the emitted light. 

In the direct reading emission spect¬ 
rometer we have a high frequency elec¬ 
tric arc instead of a bunsen burner. The 
substance to be tested is placed beneath 
a carbon electrode. An arc is struck 
between the electrodes and the material 
is vapourised. The vapour colour cor¬ 
responds to the wavelength of the ele¬ 
ments in the substance being tested. 

When the substance to be tested is 



A detailed drawing of the exit slit, 
showing the various parts discussed in 
the text. (Reproduced from Jarrell - 
Ash specifications.) 


a non-conductor or is bound up in 
a non-conductor, other means must be 
used to vapourise it. A typical example 
is the lubricating oil from the diesel 
locomotives, where we need to vapour¬ 
ise the metal particles held in suspension. 
The oil sample is poured into a shallow 
tray in which is mounted a carbon 
wheel, so placed that the lower edge 
rotates in the oil. Above the 
wheel is a carbon electrode, and the 
arc is struck between this and the 
wheel. Thus the oil is fed into the arc 
continuously as the wheel rotates. 

Solid non-conductors are ground into 
a powder, then mixed with powdered 
graphite to render the whole conductive. 
In this case the exact proportion of 
powdered graphite must be known, and 
other precautions taken, to ensure that 
due allowance can be made for the “add¬ 
ed” material when the results are ana¬ 
lysed. 

In any spectroscope the light to be 
tested must be transmitted through a 
narrow slit. So the light from the arc 
is sent through a slit about 20 microns 
wide (a micron is 1/1000 of a milli¬ 
metre.) It travels to the diffraction 
grating and is reflected in the form of a 
spectrum to the other end of the cham¬ 
ber. Here there is arranged a curved 
plate—called the focal curve—marked 
off at the base in millimetres. The spec¬ 
trum lines for each element will appear 
at definite positions on this plate. These 
positions can be precalculated according 
to wavelength and suitable apparatus 
fixed at these points to detect the presence 
of the element or elements. 

In the Jarrell-Ash machine detection 
is by means of an “exit slit”—shown in 
the accompanying diagram—and a photo¬ 
multiplier cell. The exit slit is mounted 
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on the focal curve at the appropriate emitted by the various elements being 


point, clamped by support bracket A 
and clamping screw B. Coarse position¬ 
ing is facilitated by the millimetre en¬ 
gravings on the focal curve. Precise 
adjustment is achieved by rotating the 
refractor plate C (of quartz) by the lever 
D so as to exactly centre the spectrum 
line of the exit slit E which is only 


measured. The higher the concentration, 
the greater the intensity of the element’s 
light emission and the greater will be the 
charge on the capacitor. 

On the spectrometer’s instrument 
panel are a series of lights lettered A1 
(aluminium), Cu (copper) and so on. The 
operator presses a button and the 


25 microns wide. The vertical slit align- machine begins to count through the 


ment is accomplished by adjustment of 
cam F which rotates the slit about the 
pivot point G. 

At the rear of the focal curve are 


elements. If there are only four exit 
slits on the focal curve it follows that 
only the four capacitors connected will 
be charged. 



A simplified dia¬ 
gram of the X-ray 
spectrometer. Both 
the analysing crys¬ 
tal and the detec¬ 
tor must be rotated 
in strict ratio so as 
to maintain the 
angular relation 
shown, (From "X- 
ray Spectrochem- 

ical Analysis '' by 
W. Parish,) 


rows of photo multiplier cells. These are 
connected to low loss capacitors which 
are charged by the current from the 
cells. Up to 60 exit slits and associated 


The charge in the capacitor is measur¬ 
ed by counting the number of times the 
stored charge will charge a much smaller 
capacitor. The count is displayed as a 


photomultiplier cells may be accommo- four digit number by electronic numeri- 


dated on the focal curve of a typical 
instrument. 

Suppose now we have an alloy and we 
want to know how much aluminium, 
copper, silicon, and iron it contains. We 


cal indicator tubes on the panel 

When the capacitor is completely dis¬ 
charged the machine stops and the count 
is noted. The operator then presses the 
button again and the machine counts 


arrange the exit slits on the focal curve through the next element and so on. 


at the position where the aluminium, 
copper, silicon, and iron lines will occur 
in the spectrum. The sample to be tested 
is placed beneath the electrode. The arc 
is struck and the light therefrom goes 
through the slit and on to the grating. 
From here it is reflected, in the form of 
a spectrum, to the focal curve and 
through the exit slits. 

The light from each slit impinges on 
its associated photo multiplier. As the 
sample burns the current from each photo 
multiplier charges the capacitor associated 
with it. At the end of the exposure, the 
charge on each capacitor is proportional 
to the integrated intensity of the light 


Because the capacitors are read out 
one after another this system is called 
the “Sequential Readout” system. 
Another type is the Pulse Motor Read¬ 
out, where the impulses drive a pulse 
motor which in turn moves a pointer on a 
dial, one dial for each analytical channel. 
The dials can be calibrated directly in 
terms of percent concentration. This sys¬ 
tem is fast because the operator can read 
the results as soon as the exposure termi¬ 
nates. 

The sequential readout takes 
about two minutes. The number 
of impulses counted bears a relationship 
to the percentage of the element present 



Complete X-ray spectrometer, 


large cabinet houses 


X-ray 


generator and the circular portion is the specimen chamber , with the detector 
mechanism protruding upwards from it. At right is a close-up of the specimen 
chamber, showing the crystal holder in the centre . The specimen is placed be¬ 
tween the crystal and the source of X-rays. (From Philips Electrical Industries), 
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in the sample and is worked out either 
on a graph or a slide rule. Of course 
there are meters and controls aind inter¬ 
nal standads to ensure that the machine 
is correctly adjusted. 

If a permanent record of the count is 
required a “Typewriter Sequential Read¬ 
out” can be attached. The pulse from 
the discharging capacitor system oper¬ 
ates a typewriter in a similar manner 
to a readout in modern computers. A 
typewritten record is thus available for 
future reference. 

Some, elements, such as carbon and 
sulphur, need to have the focal plane, 
exit slits, and photo tubes enclosed in a 
vacuum, because the spectra correspond¬ 
ing to these are absorbed by air. For 
this purpose a vacuum chamber is pro¬ 
vided from which the air is extracted by 
a pump. The exit slits are adjusted by 
remote controls outside the vacuum 
chamber. 

The X-ray spectrometer, details of 
which have been supplied by Philips 
Electrical Industries Pty. Ltd., operates 
in the following manner. When a sub¬ 
stance is exposed to X-rays it will, in 
turn, emit “secondary radiation.” This 
radiation is characteristic of the sample 
in question, since every element emits 
this radiation on characteristic wave¬ 
lengths. 

Separation of this secondary radiation 
into discrete wave-lengths makes it pos¬ 
sible to determine the elements present 
in a certain specimen. This is the prin¬ 
ciple of “qualitative analysis” as carried 
out by this method. Dispersion of the 
secondary radiation is effected by a cry¬ 
stal which acts as a diffraction grating, 
each wave-length being reflected from 
the crystal at a precise angle which can 
be readily calculated. 

The intensity of the radiation at a 
certain wave-length is an indication of 
the concentration of the element in 
question, and on this principle quantita¬ 
tive analysis is based. The electrical im¬ 
pulses coming from a radiation detector 
are fed into counting and measuring cir¬ 
cuits and may be recorded in different 
ways. A typical machine can analyse up 
to 15 elements in one sequence. 

As will be seen from the diagram 
herewith, the specimen is bombarded 
with X-rays. The latter are supplied 
from a generator supplying about 54KV 
to an X-ray tube. The secondary rays 
emitted from the specimen are a mix¬ 
ture of rays of different wave-lengths 
representing each element present in the 
specimen. This assortment of secondary 
rays is brought into a parallel beam by 
means of a series of long parallel plates 
called a “collimator.” After emerging 
from this gadget the rays impinge on 
the crystal. 

However, for any particular wave¬ 
length to be reflected from the crystal 
with maximum efficiency, it is essential 
that the rays from the specimen strike 
the crystal at a precise angle, relative to 
the angle at which that particular wave¬ 
length will be reflected from the crystal. 
Thus the crystal must be rotated in order 
to bring each wave-length of radiation 
progressively into “focus.” 

At the same time, the detecting device 
has to be rotated through an arc en¬ 
compassing the whole range of wave¬ 
lengths reflected from the crystal, and 
must always be in a position to inter¬ 
cept the particular wave-length for which 
the crystal angle is currently adjusted. 
The crystal and detector are, therefore, 
arranged to move at the correct relative 
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Of course we plead guilty! If providing the Aus¬ 
tralian music lover and audio enthusiast with the 
world’s best equipment at Australia’s lowest prices 
is a CRIME . . . we’re guilty! If providing you 
with speedy mail order service is a SIN . . . 
we’re guilty again! However, it seems that our 
many thousands of customers delight in our 
transgressions . . . that’s why Encel Electronics 
is Australia’s Greatest Hi-Fi Centre._ 

We enjoy the largest turnover of audio equip¬ 


ment in Australia today—bulk purchasing bene¬ 
fits you, the purchaser, directly. Write to us for 
a quotation on any item you require (even if not 
listed) . . . our query service will mail your 
price . . . and you’ll be delighted. 

Don’t be surprised if your answer is not in the 
return mail—we’re very busy! 

All Encel equipment is brand-new, we’ve given 
the Sales Tax people their share of your money, 
our price will not involve you in hidden extras. 
Now examine our special offers for July . . . 


giiiiiimiiimiiiimiiiiiiiiiiiiiimMiifiiiiiiiiifiiiiiimiiiiiiiiiiiiiiiiiiiiiimiimmiuiMiimiimiiiiiiiiiiiiiiiiitiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiii,iM^^ 


1 Mcdding “Eight-Eight" P57 stereo 
* amplifiers in wooden cabinets. Range: 
20 c/s to 30 kc/s plus or minus ldb. 

Retail £46/10/. 

OUR PRICE 


£27/10/- 


y Pioneer 161 stereo amp, with AM/AM 
* SW tuners.. Labcraft 605 turntable. 
All Balance pickup with ADC stereo dia¬ 
mond cart, two Wharfedalc or Richard 
Allen 8in F.S. speakers £104. With lOin 
F.S. speakers £109. If you use a Lab- 
craft 573 turntable 
with ceramic cartridge / -fl ft / 

Only . . StylUS : fed!!/ 1 «/ ' 


3 Pioneer SMQ 300 amplifier AM/AM 
^ FM/SW tuners. Orpheus Silex turn¬ 
table. Ortofon SMG 212 tone arm and 
Ortofon SPU-GT-E cartridge, 
two lOin Wharfedale foam 
surround speakers . 


c ami aiiu 

£159 


| mu..............it.................................................................... .. . ........... 1111■ ....................................................................111111min111mm11nimi hm 11111111111mimmimiminumnnnimimim111 = 


4 Mcdding Mullard 10 watts per channel 
stereo amplifiers, separate magnetic 
sensitivity control unit, J.H. turntable. J.H. 
Mk II tone arm with ADC cartridge, two 
lOin Wharfedale wide range speakers (Sub¬ 
stitute the Labcraft 605 turntable_ and 
All Balance Arm if 
you prefer) . 


0U3 lurmaoie anu 

£99/10/- 


5 Medding P57 Eight-Eight stereo ampli¬ 
fiers in timber cabinets, Labcraft turn¬ 
table with ceramic diamond stylus, two 
Wharfedale or Rich¬ 
ard Allen 8in. speak¬ 
ers . 


aia'iiuiiu ovj iuoi i ty \ 

£59/19/- 


6 JH turntable and f\ A / 

All Balance tone X§m I / 19/" 
arm . ' ' 


=iiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiti!iiiiiifi)iiuiiiiiitiiiiiiiinniiiiiiiiiiijiiiiiiiiiiiiiiiiiMiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitmiiiiiiiiiiiimiiiiiiiiiiiiiiiii iiiiiiiiiitiiiimiimiiimiiiiiiimiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiimiiiiimimiiimiiiiim| 


Garrard SRP10 turntable, 4 watts per 
channel stereo. Amplifier. two 


Wharfedale or Rich¬ 
ard Allen 8in speak¬ 
ers . 


£39/19/- 


i 


O Tandberg 4-track stereo tape recorder. 
® Pioneer tuner/amplifier combination, 
two 12in co-axial Pioneer AAAA 
speakers . 


ft Orpheus Silex or Connoisseur Craftsman 
transcription turntable. All Balance tone 


arm. Dccca Deram or 
Goldring CS 90 ceramic 

cartridge. Price . 

(with ADC Cartridge £48) 


the new = 

£43 1 


iiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiii' 
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Labcraft 605 turntable. J.H. Mk. II 
tone arm, ADC770 cartridge. (If you 
need an ADC 2a 
Cartridge, add 
£4/10 ). 


£36/10/- 


miiiimimiimiiiimiitimiiiiiiiiiiimiiiiiimimmiiiimiiinmiiiiniiiiiiiiiimiiiiiir iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiu= 


KELLY SPEAKERS 

| Encel Electronics are Sole Australian f 

| Distributors for the world-famous | 

1 KELLY range. Our prices are: 12in 1 

1 Bass Unit £19/10/. Ribbon Tweeter I 

1 £19/10/. Crossover £4/10/. 


TAPE RECORDERS 

We always carry a large stock of | 
Philips, Akai, National, A.W.A., f 
Tandberg, etc. Write for your special | 
price! | 


nillHIIIIIIIIMIHIIIIHIIIIIIIIIIIIIIIIIIIHIIIHIIIIIIItllMIMIHIIIIIIIIIIIIIIIIIIIIIIIIlillllllllllTlIIIIIIIIIIIIIIIIIIIIIIIIIM 


When you’re writing, please don’t forget to give us your full address. 
We will care-pack and freight anywhere. There’s no distance barrier 
at Encel Electronics. And if the items you require are not listed . . . 
just invest fivepence in a stamp . . . drop us a line ... ask for our 
quotation. You’ll be so glad you did! 


r-^jt eet . 


354 BRIDGE ROAD, RICHMOND, VIC. 
Tel. 42-2820 ★ Warehouse: 47 Coppin St. 
Wholesalers ^ Trade-ins Accepted 


iiiimiiiiimiiiiiiiHiiiiiiimiimimiiiiumtHHiiiimiimuiiiiiiiimiiutiiiiiiiimiitimttimiiiuiimiimiiMmiimiimiiiiiiimiiiiiiiiimiiiimiiiiiiiiimimmimitiHiiU'UUiMMiimiimiim 


Australia's Greatest Hi-Fi Centre 
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THE 

ADC-770 

IS 

HERE 


a truly superb, startlingly new cartridge super¬ 
seding the ADC-3 and selling at the same low 
price of only £13.0.0 

The 770 is one of the new breed of stereo pick¬ 
ups and considerably more advanced, as it em¬ 
ploys the INDUCED MAGNET principle, that 
makes the ADC POINT FOUR and ADC-660 so 
remarkable and is ADC'S own. Needless to say, 
that this very fine unit far outperforms anything 
in its price class. In fact, it is so outstandingly 
good, that it compares more than favourably 
with other makes selling at cny price. 

ADC pioneered new cartridge design some three 
years ago with high compliance and low stylus 
tip mass. In 1964, they have again taken a very 
long forward step by significantly reducing the 
mass of the moving system to half or less that of 
systems previously regarded as low mass designs 
and eliminating saturation and hysteresis 
distortion. 


SPECIFICATIONS: 


Type 

Sensitivity 

Channel Separation 
Frequency Response 
Stylus tip radius 
Vertical tracking angle 
Tracking force range 
I.M. distortion 

Compliance 


Induced magnet 

8 mv at 5.5 cms/sec. recorded 

velocity 

30 db. 50 to 8,000 cps. 

10 to 20,000 cps it: 3 db 
.0007" (accurately maintained) 

15 deg. 

2 to 6 grams 

less than I % —400 and 4,000 cps. 
at 14.3 cms/sec velocity 
15 x I0- 8 cms/dyne 


What is the INDUCED MAGNET TRANSDUCER! 
Find out about it and ask for the full product story 


J. H. REPRODUCERS 

lOo PINE AVENUE, ELWOOD, VICTORIA 
Telephone 91-4583 

Sole Australian Representatives for ADC, USA and makers 
of the J. H. Pick-up Arm and Synchronous Turntable. 
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SPECTROSCOPE-Cont. 

speeds, one to the other, so that this 
requirement is automatically maintained. 
The diagram will help to make this clear. 

While some early designs used a 
geiger counter as the detector, modern 
systems favour the “scintillation counter.” 
This device is both more sensitive and 
more linear than the geiger counter, 
thus giving higher orders of accuracy 
than previously possible. 

The choice between the emission and 
X-ray spectrometers depends on individ¬ 
ual requirements, since both systems 
have their own advantages and disad¬ 
vantages. 

A major advantage of the X-ray 
system is that the test is non-destructive; 
an important factor where the specimen 
is especially valuable. This may be be¬ 
cause it is desired to check a finished 
article, rather than a sample of raw 
material, in which case there is little 
point in proving that it is a perfect 
specimen, if we destroy it in the process. 

But a specimen may be valuable for 
other reasons. A tiny flake of paint 
found at the scene of a hit-and-run 
accident may, if its basic structure can 
be analysed, provide the police with a 
valuable lead as to the likely culprit. 
However, that self-same flake of paint 
would need to be tendered as evidence 
in court if the information obtained 
from it was to carry its full weight. 
Hence the vital necessity for a non¬ 
destructive test. 

Another advantage of the non-de¬ 
structive test concerns the testing of very 
small samples. These may be so small 
that, in an emission test, they would 
be destroyed long before the test could 
be completed. No such problem exists 
with the X-ray system. 

The X-ray system also indicates the 
total content of a substance in a partic¬ 
ular specimen, even if the substance is 
not evenly distributed throughout the 
specimen. This gives greater accuracy 
than, say, a spot check on a sample of 
material from which the specimen was 
made. 

Against these advantages must be 
considered the quite serious disadvan¬ 
tage that the X-ray system has not the 
same range as the emission system. No 
difficulty is experienced in detecting sub¬ 
stances which occur higher on the period¬ 
ic scale than aluminium (13) but, below 
this, the relevant X radiations are so 
soft that they are seriously absorbed by 
the air. 

By evacuating the specimen chamber 
it is possible to work down to sodium 
(11), but this is about the practical limit 
for most systems in current use. The 
limitation is particularly serious in the 
steel industry, where the element carbon 
(6) is one of the most important. How¬ 
ever, current research overseas suggests 
that it should soon be possible to extend 
the range as far as boron (5), which 
would represent a big step forward for 
this system. 

Another advantage in favour of the 
emission type is that, particularly where 
a specimen has to be checked for a 
large number of elements, it is generally 
faster than the X-ray type. 

In the meantime, these two systems 
are finding ever-increasing use in their 
respective fields, contributing to faster 
and more accurate production, testing, 
research, and a host of other activities, 
all of which ultimately result in a higher 
standard of living for everyone. 
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Technical 

Review 


SEMICONDUCTORS IN PORTABLE TRANSMITTERS 


Despite the general swing to semiconductors throughout communica¬ 
tions, the all-transistor transmitter, other than for ultra low power hand¬ 
held and miniature pack-sets, remains a rarity. Yet it is already clear 
that fully transistorised transmitters offer great potential scope for the 
improvement of portable HF and VHF communications. 


^TECHNICALLY, power transistors of 

A sufficient rating to cover many prac¬ 
tical communications requirements are 
already available. For example, the triple- 
diffusion mesa power transistors 
made by Pacific Semiconductors and 
marketed in the U.K. by M.C.P. Elec¬ 
tronics include types capable of pro¬ 
viding 30-50 watts output at HF and 
about five watts up to 250 Mc/s. 

Admittedly, the price of HF and VHF 
power transistors remains high compared 
with valves, and in small quantities may 
amount to more than £30 or £50 per 
device. But the prices are gradually com¬ 
ing down, and for instance the MM800 
of Motorola (which gives some 15 watts 
up to 50 Mc/s) is marketed in the 
States at well under £20. 

All-transistor packsets developed in 
the United States include the Hughes 
15-watt PEP SSB transceiver (see “Pack- 
set shows its paces,” “Electronics Week¬ 
ly,” May 15, 1963) to be made in the 
U.K. under licence by Redifon, and a 
recent parachutist-carried HF/VHF radio 
pack developed by Sylvania. 

It is only fair to add that one American 
100-watt SSB transceiver, the Raytheon 
RPS-100A (available in the U.K. through 
Cossor Communications) which in pro¬ 
totype was all-transistor, using two 2N- 
1899 in the PA, has now appeared with 
a quick-heating valve output stage. This, 
it is believed, was due to a fall off 
in output from 100-watt PEP to 50- 
watts at the higher frequency end. 

DEVELOPMENTS IN U.K. 

There has been no great rush in the 
U.K. to develop semiconductor HF trans¬ 
mitters. As recently as March, 1963 the 
only papers at the IEE Convention on 
HF Communication on all-transistor 
packsets described a one to two watt 
transceiver intended for use, if necessary, 
with a linear amplifier unit carried by 
a second man, and having a quick-heat¬ 
ing valve to give the 15-20 watts re¬ 
quired for many applications. 

This design concept was defended on 
the grounds that at the time develop¬ 
ment started, HF power transistors “were 
not readily available and were very 
expensive.” 

Now, however, the position is 
changing. Recently I was able to inspect 
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a new HF packset (type BCC30) develop¬ 
ed by British Communications Corpor¬ 
ation. 

This has been designed for both low- 
power (two watts) and high-power (20 
watts) versions, both fully transistorised. 

The higher power model consists of 
the basic low-power transceiver plus a 
compact power amplifier and high level 
modulator unit. By incorporating the 
additional modulator, the PA can be 
operated in Class C rather than as a 
linear amplifier, with consequent greater 
power efficiency. Output exceeds 
nominal 20 watts throughout the fre¬ 
quency range. 

By adopting this all-transistor 
approach, BCC have been able to pro¬ 
duce a true one-man 20-watt packset 
weighing 351b for the complete station 

By Pat Hawker 

including batteries — only 111b more 
than the low-power model. 

Power consumption from the nickel- 
cadmium batteries is less than 40 mA 
on receive, 1.2-amp on phase-modulated 
telephony and telegraphy, and 2.2 amp 
maximum on amplitude-modulated 
speech. 

Assuming a one-to-10 duty cycle be¬ 
tween transmit and receive, these con¬ 
sumption figures mean that the equip¬ 
ment will operate in the field for a 
minimum of 18 hours without charging. 

Futhermore, BCC designers have 
found that modern sealed nickel-cadmium 
cells have a life comparable with the 
service life of the equipment, provided 
that constant potential charging is used. 

Since the biggest advantages of HF 
as opposed to VHF portable communi¬ 
cations are to be found primarily in 
jungles or mountainous area, climatic 
and reliability testing of such equipment 
is of vital importance. At BCC's new 
headquarters in Wembley, the BCC30 
has been subjected to the latest type of 
reliability testing. 

AM/PM equipment tends to be con¬ 
siderably more economical than SSB 
communications for this type of appli¬ 
cation and imposes less stringent stability 
requirements. By modulating the output 
power transistor in both base and collec¬ 


tor circuits, high modulation percentages 
are possible, and field trials have shown 
that this packset will hold its own along¬ 
side SSB of comparable power. 

Some U.S. observers have suggested 
that within 10 years almost 90 per cent 
of HF military communications will be 
SSB. But it is perhaps significant that 
while the supremacy of SSB for strategic 
communications is now seldom question¬ 
ed, Major General D. P. Gibbs, U.S. 
Chief Signal Officer, when considering 
future trends in tactical communications, 
wrote: 

“We are somew'hat concerned that the 
pendulum will swing too far in the appli¬ 
cation of SSB equipment to the point 
where it overshadows other promising 
techniques.” 

The present trend in HF portable 
equipment is to provide as many oper¬ 
ating channels as possible to overcome 
propagation problems and the ease with 
which channels can be jammed. Designers 
are having to choose between large num¬ 
bers of switched crystals, with the prob¬ 
lem of separate tuned circuits for each 
channel, a full frequency synthesiser 
with its attendant problem of price, and 
a free-running variable frequency oscil¬ 
lator with its problem of accuracy of 
tuning. 

The approach in the BCC30 is to pro¬ 
vide 18 crystal controlled channels using 
a common tuned circuit, plus VFO with 
crystal calibration points throughout the 
band. By utilising a 500 kc/s conversion 
oscillator with AFC phase locking, each 
crystal or VFO setting in the BCC30 
is common to both transmitter and re¬ 
ceiver, and the claimed frequency stabil¬ 
ity is 1,110 cps over the range —40 
deg. C to 55 deg. C. 

With the growing complexity of Ciom- 
munications equipment, many overseas 
users require flexible units capable of 
acting as man-pack set, vehicle set or 
even as base station. 

The BCC30 is a complete packset 
station, but optional accessories include 
vehicle installation kits and a wide range 
of power units and chargers. 

Provided that semiconductor prices 
continue to fail with increasing demand, 
VHF mobiles are likely to swing into 
line, even though, since weight and power 
consumption are less imoortant than for 
portable units, quick heating valves still 
have considerable appeal. 

But there is no doubt that transistor 
transmitters have come a long way since 
the days — not so very long ago — when 
their output could be measured only in 
milliwatts. 

(“Electronics Weekly,” 13/5/64.) 
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MULLARD PREFERRED RANGE OF TRANSISTORS 

For Entertainment Applications in Australia 

When approaching the maximum limiting values, either electrically or thermally, the comprehensive 
data and curves, as contained in Volume 4 of the Mullard Technical Handbook, should be consulted. 


Type 

Number 


— Vcn 

-V c „ 

-V Kn 

— Ic 

— In 

Tj 

P„„ max 

Outlines 

Description and Application 

max 

max 

max 

max 

max 

max 

T. . 

and 


(V) 

(V) 

(V) 

(mA) 

(mA) 

(°C) 

(mW) 

Dimensions 

AC125 

General purpose audio pre-amplifier and driver of 
the p-n-p alloy junction type 

32 

32 

10 

200 

10 

90 SI 

500 © 

TO-I 

AC126 

High gain audio pre-amplifier and driver of the 
p-n-p alloy junction type 

32 

32 

10 

200 

10 

90 B 

500 © 

TO-I 

AC127 

n-p-n germanium alloy junction transistor for use 
in complementary Class 'B' output stages 

+ 32 

+ 32 

+ 10 

500 

10 

100 ■ 

280 © 

TO-I 

AC128 

High gain germanium alloy junction transistor of 







550© 


2-AC128 

the p-n-p type designed for use in Class * B‘ 
output stages 

32 

32 

10 

IA 

20 

90 ■ 

TO-I 


Germanium alloy junction transistor of the p-n-p 









AC132 

type for use in complementary Class ‘ B’ output 
stages 

32 

32 

10 

200 

10 

90 ■ 

550 © 

TO-I 

AC172 

n-p-n.low noise junction transistor of the germanium 
alloy type intended for use as audio pre-amplifier 

+32 

+32 

+ 10 

10^ 

10 

100 ■ 

280 © 

TO-I 

AD139 

Medium power junction transistor of the p-n-p 







13 W© 


2-AD 139 

germanium alloy type for use in audio output 
stages 

32 

32 

10 

2A 

200 

90 ■ 

MD-! 1 

AD140 
2-AD 140 

Power junction transistor of the p-n-p germanium 
alloy type for use in audio output stages 

55 

55 

10 

3A 

500 

100 ■ 

35 W© 

TO-3 

AF114N 

Germanium transistor of the p-n-p alloy diffused 
type designed for use up to lOOMc/s 

32 

32 

— 

10 

1 

75 

50 V 

TO-44 


Germanium transistor of the p-n-p alloy diffused 









AF115N 

type designed for use up to lOOMc/s as mixer/ 
oscillator and for use as RF amplifier up to 

32 

32 

— 

10 

1 

75 

50 ▼ 

TO-44 


27Mc/s 

Germanium transistor of the p-n-p alloy diffused 









AF116N 

type designed for use as mixer/oscillator and RF 
amplifier up to l6Mc/s 

Germanium transistor of the p-n-p alloy diffused 

32 

32 


10 

1 

75 

50 ▼ 

TO-44 

AF117N 

type designed for use as mixer/oscillator and RF 
amplifier up to 6Mc/s 

32 

32 

— 

10 

1 

75 

50 ▼ 

TO-44 

OC26 

2-OC26 

Power junction transistor of the p-n-p germanium 
alloy type intended for use in audio output stages 

32 

32 

10 

3 • 5A 

500 

100 ■ 

12 • 5W © 

TO-3 


Low noise junction transistor of the p-n-p ger¬ 









OC44N 

manium alloy type for use in early stages of audio 
amplifiers and as mixer/oscillator in broadcast 

15 

15 

12 

10 

1 

90 ■ 

43 ▼ 

TO-I 


receivers 










Low noise junction transistor of the p-n-p ger¬ 









OC45N 

manium alloy type intended for use in early stages 
of audio amplifiers and in IF stages in broadcast 

15 

15 

12 

10 

1 

90 B 

43 ▼ 

TO-I 


receivers 









OC74N 

High gain germanium alloy junction transistor of 









2-OC74N 

the p-n-p type designed for use in Class 'B out¬ 
put stages 

20 

20 

6 

300 


90 B 

550© 

TO-I 


▼ Tumb = 45°C ® with suitable heat sink 3 200 hours operation ★ Typical 


Milliard 


Mullard-Ausfralia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 123 VICTORIA PARADE, C01LINGW00D, N.5, VIC., 41 6644. 




Associated with 
MULLARD LIMITED, LONDON 
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TECHNICAL REVIEW 


SOLID CRYSTAL 

CAN MODULATE LIGHT BEAMS 


A working model of a solid state light modulator for image projection 
has been built at Motorola's Military Electronics Division, U.S.A. Such 
a device has many possible applications, including large screen theatre 
television. It is described by Evert Lindberg of the Motorola Co. 


T HE system is one in which the elec¬ 
tron gun does not supply the light 
output, but serves only as a control 
element. The brightness of the display 
depends only on the light source. Vir¬ 
tually any light source can be used: 
experimental models have used mercury- 
arc lamps and incandescant projection 
lamps, but compatibility between the 
display technique and the rapidly ex¬ 
panding laser field is readily apparent. 

The modulator uses a transparent, bi- 
refringent KDP (KH 0 PO 1 ) crystal, 
placed at the image plane of the pro¬ 
jector, in an evacuated chamber, see 
figuie 1. An electron gun placed off-axis 
in a separate vacuum chamber scans 
the crystal with a modulated electron 
beam, thus producing the image which 
is then projected. 

A solid-state light modulator has sev¬ 
eral apparent advantages over other pro¬ 
jection systems. There are no moving 
parts; the operation is compatible with 
electronic inputs; ^storage is inherent in 
the lequired CRT development, and 
erasure is possible through the secondary 
emissive characteristics of the modulat¬ 
ing element. Response and resolution 
appear to be better than with conven¬ 
tional CRT displays. 

The optical axis effect in uniaxial 
cyrstals has been known since the 17th 
century When a beam of ordinary light 
passes through certain crystals, each ray 
splits into two components, with differ¬ 
ent planes of polarisation. On leaving the 
crystal, these components recombine in¬ 
to rays with a phase shift in polarisation. 
Kerr, in 1876, showed that the optic 
axis in a uniaxial crystal can be shifted 
in the direction of the electro-static 
lines of force by applying a voltage nor¬ 
mal to the optic axis. 

To be useful as a light-modulating 
element, a Z-cut crystal is necessary. (A 
Z-cut crystal has its principal faces per¬ 
pendicular to the optic axis). Though 
normally uniaxial, the crystal becomes 
biaxial when a voltage is impressed 
across the two principal faces. Plan- 
polarised light entering the crystal is 
broken into two perpendicularly polaris¬ 
ed rays. One of these, the ordinary ray, 
travels at a constant speed. The other, 
called the extraordinary ray, varies its 
velocity as a function of the applied 
voltage. When the two rays recombine 
after traversing the crystal thickness, 
the resulting ray has undergone a 
polarity rotation dependant on the ap¬ 
plied voltage. 

If the crystal is placed between two 
polarising filters whose polarising axes 
are 90 deg. apart, and collimated light 
is directed through the combination, the 
light output from the analyser is a 
function of the voltage applied across the 
crystal. If a charge pattern can be placed 
on the crystal, a corresponding light pat¬ 
tern will be transmitted. 

For charging the crystal surface with 
an electron beam, moderately high 
potentials are needed. Field development 
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by a cathode-ray beam derives from the 
fact that the potential of a bombarded 
insulator depends on the secondary em¬ 
ission ratio of its surface. This ratio 
may be greater or less than 1, depend¬ 
ing on the electron energy, as shown in 
figure 2. 

Assuming this curve applies for mica, 
and assuming that the transparent elec¬ 
trode and second anode of the CRT 
envelope in figure 1 are held at poten¬ 
tial dj 5,000 volts above the cathode 
of the electron gun, a beam scanning the 
surface produces less secondary elec¬ 
trons than there are primary electrons 
arriving and the surface is charged in 
a negative direction, producing a field 
across the crystal. 

In this case, the highest field which 
may be developed corresponds to the 
charging of the surface to the limiting 
potential c, in which case the electrons 
bombarding the mica surface produce 
more secondary electrons than the num¬ 
ber of primary electrons arriving, and 
the surface would then be charged in 
the opposite direction towards c, pro¬ 
ducing a field in a reverse direction to 
that previously considered. Since ,1he 
energy range from a to c is about 
3,000 volts, the potential difference de¬ 
veloped across the crystal is limited to 
this value if the urface is charged pos¬ 
itively. 

If it is not convenient to use leakaee 
to discharge the fields produced by 
scanning, electrons may be used for 
discharging the surface as well as for 
charging it. This discharge can be accom¬ 
plished by a spray of electrons from 
the charging gun at a later time, or 


from a second gun. Advantage is taken 
of the change in direction of charging 
of the surface with change in electron 
energy. 

Main drawback in working models 
built to date is the need for continuous 
pumping, caused by outgassing of the* 
crystal produced when high-velocity elec¬ 
trons strike it. Mathematical analysis 
shows that resolutions of 500 lines per 
inch can be expected. Contrast is a 
function of the aperture angle of the 
crystal. Contrast ratios of 100 to 1 can 
be achieved, with a l/8in ADP crystal 
and a light beam collimated to within 
5 deg. 

One of the inherent defects of this 
type of device is its comparatively nar¬ 
row angular field of view. Since an 
unstressed crystal is uniaxial, zero re¬ 
tardation occurs only for light parallel to 
the optic axis. For light inclined to 
this axis, the retardation is finite and 
linearly polarised light becomes suffi¬ 
ciently elliptical to allow a small amount 
to pass through the analyser. Since the 
aperture angle is inversely proportional 
to the thickness of the crystal, one 
approach to widening the angle is to 
use as thin a crystal as practical. 

Since the angular field is limited by 
the natural birefringence of the crystal, 
another approach to widening it is to 
use a retardation plate, whose retarda¬ 
tion in each direction is opposite to that 
of the modulating crystal and whose re¬ 
tardation axes coincide with those of the 
modulater crystal. A third approach to 
widening the angular field is to use a 90 
deg. rotator between a pair of matched 
modulating crystals so that a component 
of light vibrating parallel to the fast 
axis of one crystal would be rotated so 
that it is vibrating parallel to the slow 
axis in the second crystal. The result¬ 
ing retardation is then zero. 

(“electronics” 20-12-63) 



Figure 1, above, 
shows the light 
path through the 
electro-optic light 
modulator . Ho te 

angular mounting 
of electron gun . 
Figure 2, right, 
shows the second - 
ary emission ratio 
plotted against 
energy . 
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The instrument uses the well-known “University” Model W4 
meter heavy duty, nominal 4-inch type, clear acrylic-front 
face, open arc, mirror scale with scale length of 3V2 inches. 

An anodised label provides an attractive finish and contains 
permanently attached instructions on the operation of the 
instrument. 


UNIMEG' 

TRANSISTORISED 
INSULATION TESTER 

MODEL TM 1 
500 VOLT MEGOHMETER 


This instrument is designed to provide a simple and con¬ 
venient means of testing, at a potential of 500 volts, insula¬ 
tion resistance of electrical appliances, equipment and wiring 
and checking leakage paths, capacitors, etc. It is battery 
operated using a readily available 9 volt dry cell (Eveready 
type 2362 or equivalent). Battery drain is negligible and 
results in long battery life. 

The electrical, mining and general industry will find it of great 
value in checking leakage in motors, transformer insulating 
materials, etc. The megohmeter is housed in a hard rubber 
moulded case, unbreakable yet with sufficient resiliency to 
withstand hard shocks. Case size is 6 1 / 2 " x 4 V 2 " x 3" depth, 
fitted with plastic carrying handle. 

The available energy is approximately 0.1 watts at 500 V. and 
therefore cannot be dangerous or lethal. 

Test leads permanently fixed are provided with shrouded 
rubber insulated alligator clips to facilitate connection to 
components under test. 

Zero adjustment is obtained by means of a knob-adjusted 
potentiometer and, as an additional safety feature, voltage 
is not applied until a push-button switch is depressed, 
depressed. 

The resistance range covers the scale of 0-50 megohms at a 
test potential of 500 volts and centre scale is obtained at 
3.5 megohms. IMMEDIATELY AVAILABLE FROM STOCK. 


PRECISION COMPONENTS FOR R.T. & H. FULLY PROTECTED 20,000 0HM/V0LT MULTIMETER 

—NOW AVAILABLE IMMEDIATELY FROM STOCK 



0-50 Microammeter D.C. Moving Coil 
Model 04 is a heavy duty rectangular 
plain bakelite-cased instrument, 
designed for flush mounting on all 
types of panels, moving coil perma¬ 
nent magnet type fitted with easy-to- 
read mirror scale. 

Needle Swing: 90 degree arc. 
Accuracy: BSS 1st grade. 

Length of Scale: 3.5 inches. Calibra¬ 
tion— for mounting on non-ferrous 
panels unless otherwise specified. 


These s'mall easy-to-use protected 
shunts are precision wound to correct 
value and are mounted in a moulded 
bakelite tube. The ends of the shunts 
are brought out to pigtails which 
allows for quick and easy mounting. 
“R” type .1 ohms 1 ampere 
.333 ohms 300 mA 

1.0 ohms 100 mA 

3.33 ohms 30 mA 

10.1 ohms 10 mA 

14.7 ohms 100 mA 

33.7 ohms 3 mA 

111 ohms 1 mA 


High Voltage Test Probe Housing. 

This probe is moulded of high grade 
acrylic, fitted with red acrylic handle and 
is designed to facilitate measurements of 
high voltages encountered in Television 
receivers and similar equipment. 

There is a maximum of safety for the 
operator as for high voltage use a metal 
guard ring is supplied which may be 
earthed through the outer braid of the 
coaxial lead. 

The required resistor may be fitted inside 
the hollow front end of the probe. 


Price: £9.5.8 each, inc. tax. 


Price: 11/3 each, incl. tax. 


Price: £1.2.6 each nett. incl. tax. 




106 BELMORE ROAD, RIVERWOOD, N.S.W. 

PHONE: 53-8758, 53-0644 (5 LINES) 
TELEGRAMS: “RAQUIP,” SYDNEY 

INTERSTATE REPRESENTATIVES 

W.A.: Atkins (W.A.) Ltd., 894 Hay Street. Perth. 

S.A.: George Procter, 52 Gawler Place, Adelaide. 

GILO.: Keith Percy & Co. Pty. Ltd., Box 1478V, G.P.O., Brisbane. 
TAS.: W. P. Martin & Co., 188 Collins Street, Hobart; 
and 134 Cambridge Street, Launceston. 


(A UNIT OF INSTROL) 
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Reinforced Paint 

Paints and varnishes reinforced with nylon are now being 
marketed by a number of German companies. Resistance to 
cracking is one of the main advantages claimed and they can 
be applied by brush or spray in a single operation. 

The basic materials for the paints are made by Badische 
Anilin and Soda Fabrik, Ludwigshafen, and Henkel and Cie, 
Dusseldorf, Henkelstrasse 67, Germany. 

Long Life Crucibles 

A new line of laboratory crucibles and thermocouple pro¬ 
tection tubes made of the borides of titanium and zirconium is 
available from Union Carbide Corporation. The self-bonded 
bodies are slip cast, and contain no metallic or oxide binders. 
Titanium diboride is especially recommended for handling molten 
aluminium, magnesium and zinc. Zirconium diboride is particu¬ 
larly resistant to molten iron, ferrous alloys, and copper. 

Thermowells of both titanium and zirconium diboride are 
available in two standard sizes: iinch OD, 6 inches long and 
1 inch OD. 12 inches long. Zirconium diboride thermowells last 
for several hours in molten steel compared to a life of only 
a few minutes for other types. 

Laboratory crucibles are available in three standard sizes: 
iinch diameter by 1 inch high; 1 inch diameter, 1 inch high; 
and 3 inch diameter, 3 inches high. Their corrosion resistance 
permits metallurgical research and evaluation over a wide range 
of conditions in processes including melting, diffusion and vapori¬ 
sation. (Union Carbide International Company, 270 Park Avenue, 

Scientific Fishing 

The Fishing Laboratories of the Ministry of Agriculture 
and Fisheries at Lowestoft are to use a Marconi television 
camera to study the general behaviour and breeding habits of 
fish as a step towards understanding their movements and the 
way in which they may be caught. The equipment is the new 
Marconi Series 321 camera which is completely automatic in 
operation, the ON/OFF switch being the only control used in 
the entire channel once the equipment has been set up. 

The camera can be inclosed with its control unit in a pres¬ 
sure casing at the bottom of the ocean; in all previous under-sea 
television work the camera control unit has been installed in a 
boat and has been connected by cable, and hence the maximum 
operating depth has been limited to about 1,000 feet due to 
the delay imposed on the essential synchronising pulses which 
control the camera but which are generated in the control unit. 

A single supply of electrical power is all that is needed to 
run the entire channel and the output tele¬ 
vision signal is in a final form which can 
be carried over an almost unlimited length 
of cable from the sea bed to experts on the 
surface, who will be able to study the fish 
and the operation of the trawl nets on a 
21 in Marconi monitor screen as much as 
12,000 feet away from the ship. 

Protects Power Lines 

F.D.K. of No. 14 2-chome, Marunouchi, 

Chiyoka-Ku, Tokyo, Japan, says it has de¬ 
veloped a thin plastic coating which will 
permanently protect ferrous metal against 
atmospheric corrosion. Its chief applications 
are likely to be for overhead power lines 
and telephone wires. The coating which has 
to be baked after being applied, contains 
P.V.C. calcium and lead. 

Steel Soles 

Protective inner soles for boots and shoes 
are being sold by Memo, 11, Rue Popin- 
court, Paris 11, France. Their purpose is 
to protect the wearer from foot injuries 
should he have to walk where there is risk 
of nails or sharp jagged debris piercing the 
soles of his shoes. 

Marketed under the name Imperfor, they 
are made of thin steel plate covered by 
leather or linen. Claimed to be supple and 
effective the soles sell at about 4/- a pair. 
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"Gentle" Fans 

A new range of paddle-type blades for ceiling fans has been 
developed by a British firm, following extensive research into the 
effects of accurately controlling the pattern of air flow in glass¬ 
houses and catering establishments. It is claimed that paddle- 
bladed fans in many cases not only provide better conditions 
but also reduce the fuel bill. The use of such a fan allows the 
total heat generated to be reduced, representing a saving, in some 
cases, of up to 25 per cent of the fuel bill, the firm states. 

Research has indicated that the direct air movement of con¬ 
ventional blades sometimes provides too powerful an air movement 
at plant level, causing both physical damage to the plants and 
excessive transpiration. By substituting paddle blades a centri¬ 
fugal air movement is created so that the initial (and most 

powerful) air flow is in a horizontal plane above plant level. 
The air, after being driven across the ceiling, descends the walls 
with a gradually decreasing velocity, returning through the lower 
part of the house at the desired rate. 

In restaurants, hotels and conference rooms, the blades 
ensure that a gentle movement of the air occurs in the vicinity 
of people rather than the high velocity stream reproduced by con¬ 
ventional fans. At the same time this air movement demists 

the windows, discourages flying insects, and disperses smoke, 
fumes and odours. (G.E.C. Ltd., Whitton, Birmingham 6, Eng¬ 
land — Australian Agent: British General Electric CO. Pty. 

Ltd., 104 Clarence Street, Sydney.) 

Gas Detectors 

Latest addition to a range of portable gas detectors gives 
instantaneous readings. Most models are the “aspirator” type, in 
which air from the test area is drawn to the detector head along 
a rubber tube. “Dead” air in the tube must be drawn off before 
a reading can be taken. 

The detector head of the new British instrument is in a 

probe unit on a semi-flexible lead 2ft long. There is no aspiration, 
and readings appear instantaneously. The instrument, which is 
low in price, is able to give readings at low levels — in the case 
of carbon dioxide, between 100 and 200 parts per million. 
Printed circuits are used in its construction. 

The probe detector head is 21 in long and fin in diameter 
and complete unit about 6in by 4in by 4in. The head is unaffected 
by changes in ambient temperature. Four mercury 1.35-volt bat¬ 
teries will operate the instrument continuously for 45 hours. 

Another recent development by the same manufacturer is 
a static model incorporating as many as 40 sensitive heads, for re¬ 
mote detection in an installation such as a refinery. When any one 



Final tests being made on an Arch 8000 Industrial Process Control System, 
built by Elliot-Automation at their Borehamwood, Hertfordshire, factory, 
England . The system, capable of monitoring more than 500 measurement points, 
is being built for a new petro-chemical plant at Bratislava, Czechoslovakia. 
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Rola S 


OR FROM 


THE BOULEVARD, RICHMOND, VICTORIA. 42 3921. N.S.W. OFFICE: CALTEX HOUSE, KENT STREET, SYDNEY. 27 6147. 


The Slimline enclosure and the Model 8 MX pro¬ 
vides a loudspeaker system which will do justice 
to the finest recordings. The new Slimline Loud¬ 
speaker System is only 26 inches high, I6V2 inches 


And the Slimline is efficient too! While it will 
handle 10 watts with ease it requires only the output 
of a 3-watt amplifier to provide more than sufficient 
sound for home use. 


Further information and, if required, complete constructional details can be 
obtained from all Rola loudspeaker distributors. 


Designed specially for use with stereo 
equipment, this compact loudspeaker 
system employs the famous Rola 8 MX 
in a new enclosure configuration which 
not only saves space but enhances the 
already high performance of this popu¬ 
lar wide-range speaker. 


One of the difficulties encountered by the stereo 
enthusiast is the selection of loudspeakers and en¬ 
closures which will do justice to the amplifier, pick¬ 
up and recordings, yet still be of a size which will 
not encroach on the living space of the room in 
which they are used. In the past adequate bass 
response has been obtained only with the aid of 
large enclosures. Even the 8 MX previously required 
a 1.9 cubic foot enclosure. The problem has been 
solved by the application of the Helmholtz Dis¬ 
tributed Port Resonator principle to the design of a 
"Slimline" loudspeaker enclosure. 


$ 

LOUDSPEAKER 

SYSTEM 


wide and 6V4 inches from front to back. Its capacity 
is only 1.1 cubic feet. Finished in hand-rubbed Teak 
or Natural Wood finish and covered with a 
pleasingly styled Sarlon grille cloth, the Slimline is 
an attractive piece of furniture as well as a high- 
performance speaker system. 


Measured with the enclosure standing against the 
wall and five feet from the nearest corner the fre¬ 
quency response of the Slimline system is substan¬ 
tially flat from 70 cycles per second to 12 k.c. When 
placed in a corner of the room even better bass 
response is obtained. 

























SCIENTIFIC NEWS - cont. 


of the heads detects a dangerous concentration of gas, an alarm 
bell automatically rings and a red light indicates the location 
of the head. (J. and S. Sieger Ltd., Stanley Green Road, Poole, 
Dorset, England.) 

Supersonic Heat 

A heating system which uses six tons of small cast iron 
spheres is helping research into the problems of flight at super¬ 
sonic speeds. The spheres, five-eighths of an inch in diameter, are 
used to store heat for release in a new wind tunnel at the 
National Physical Laboratory, near London. The tunnel can 
simulate flight conditions at up to 5,000 miles an hour. 


To prevent the moving air from liquefying as it is acceler¬ 
ated to these high speeds, heat has to be provided at a rate 



Designed to operate in temperatures of over 200 
degrees C. inside atomic reactors, the tubular 
devices pictured above are ”plug-in“ TV camera 
units manufactured by Pye Ltd., England. One is 
claimed to be the smallest of its kind in the world. 

Each contains its own light source and motor-driven 
internal functions . 

A technician (right) adjusts a closed-circuit tele¬ 
vision camera , the first to be used in Britain tor 
monitoring highway traffic. Looking along a 
11-mile section of the M6 motorway, the camera 
is connected through nearly a mile of cable to a 
police control room . 

of about 15 megawatts — roughly the equivalent of 7,500 two-bar 
electric fires. 

The first part of the system is special electric air heating 
equipment which provides 450 kilowatts. The heat is then taken 
by a “slow’ air stream to the second part, a storage chamber, 
designed by the laboratory, and containing the metal spheres. 
These get increasingly hotter until sufficient heat is stored. 
When a test is to be run the volume of heat is swept to the 
tunnel by a high-speed airstream. 

The storage chamber takes about two hours to warm up 
and contains sufficient heat to give scientists four 30-second 
tests on aircraft models. (Efco Furnaces Ltd., Queens Road, 
Weybridge, Surrey.) 

Pile Sinker 

Coaxing piles into the ground by vibration rather than driving 
them in was a new method reported on by Denis Desoutter recently 
in the BBC program “Science and Industry.” One of .the firms 
concerned in the idea, he said, was Pye-Ling Limited, which 
makes electrical vibrating apparatus used to test such things as 
motor car suspensions. “But instead of putting a vibrator under 


a car, they turn it upside down and clamp it on to the top of 
a pile. Vibrating at a speed of about one hundred times a second, 
the pile sinks into the ground — and about six times as fast 
as an ordinary pile-driver could bonk it in. Fast, quiet, and port¬ 
able, it could be used for sinking wells and bore-holes, for driving 
steel shuttering and so forth; and seems likely to have uses all 
over the world.” 

Data Recorder 

A new automatic digital recording unit samples data and 
records it magnetically at pre-set intervals. It has a wide range of 
uses in industry, survey work and meteorological studies. 
Because of its waterproof, cast aluminium casing, the device 
can be used in many difficult conditions, such as on river banks, 
to record the flow of the water. 

Because it needs no attention for long periods, and is 
unaffected by environments ranging from corrosive gases to 
Antarctic ice fields, it is particularly suitable for use in remote 
areas and may be left unexposed in ail weather conditions. 
Suggested applications include river gauging, geomagnetic surveys, 
patient monitoring, and production plant and machine tool 
logging. 

Designed to operate from external analogue or digital trans¬ 
ducers, it consists of a digital magnetic tape recording unit—an 
analogue to digital converter with an accuracy of plus or minus 
one per cent, for conversion of an analogue input signal, a 
clock mechanism and battery power supply. 

A translation service for the recorded tapes gives, among 
other information, accumulated totals and weekly averages. It 
also provides computer input media, tabulated results and pen 
recordings. 

Associated units available for use with the unit are a port¬ 
able calibrator unit with numerical display for use in the 
field, and a translator unit for production of printed or punched 
information and analogue recordings. Dobbie Mclnnes Ltd., 55 
Kelvin Avenue, Glasgow, S.W. 2., Scotland—Australian agent: 
John Alsop Pty. Ltd., 26 Roylston Street, Paddington, N.S.W. 



Radiation 

A new fully-automatic instrument is claimed to enable the 
radiation dose received by workers to be analysed in greater detail 
and recorded with greater accuracy than before — and all in 
14 seconds flat. 

The instrument will be used in conjunction with a new type 
of film badge, worn by each worker on his lapel. This badge has 
six separate screened areas to differentiate between the various 
types of radiation. 

Magazine containing 200 of these films are loaded into the 
instrument, which then picks them up singly; reads a code¬ 
number identifying the wearer; measures by optical means the 
amount of the blackening produced by radiation on each area of 
the film; prints the information out for immediate use; and 
records it on punched cards for long-term dose assessment by a 
computer. In addition, any film indicating excessive exposure is 
diverted for special investigation. 

The complete cycle of operations will take about 14 seconds 
per film, compared with the manual methods which took several 
minutes to analyse one of the new films. 
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Look at these FERRODYNAIVSIC 
prices—compare them with other makes 


THEN SAVE YOURSELF ££’s 

Send for FREE Price List and Specifications to Box 5249, G.P.O., Sydney. 


G big features of 

BRAND 5 

NEW, IMPROVED, EXCLUSIVE, DRY SYNTHETIC LUBRICANT 
No squeal, no gumming of heads, vastly reduced head wear. 

NEW, HARDER, SCRATCH-RESISTANT FORMULATION 
No flake-off, peeling or deposit on guides and heads. 

INCREASED OUTPUT 

Reduced distortion at same recording level. 

IMPROVED FREQUENCY RESPONSE 
Sharper, brighter recordings. 

IMPROVED UNIFORMITY 
Lower modulation noise. 

NEW, STURDY, ONE-PIECE, QUICK-THREADING REEL OF MS-19X 
Stable, warp-free operation. 


CASH SALES 


EDELS PTY. LTD. 

88 King Street, Sydney. Phone BL1551 


DESCRIPTION 

Type 

Tape 

Reel 

List 

Nt. Price Per Reel 

No. 

Footage 

Size 

Price 

1 to 5 

6 to 24 

Acetate Base 1} mil. Standard 

15C3* 

150 

3" 

14/6 

9/6 

8/6 

Play. 

Meets every professional, educa¬ 
tional and home recording 

15D5 

15D57 

600 

800 

5" 

5%" 

30/- 

40/- 

20/- 

26/6 

18/- 

23/9 

requirement. Full range record¬ 
ing quality at minimum cost. 

15D7 

1,200 

7" 

49/- 

32/6 

29/3 

Acetate Base 1 mil. Long 

10C3* 

225 

3" 

15/6 

10/9 

9/9 

Play. 

50% more recording playback 
time. Full fidelity with maxi¬ 

10D5 

10D57 

900 

1,200 

5" 

5 3 / 4 " 

37/6 

50/- 

25/- 

33/- 

22/6 

29/9 

mum economy. 

10D7 

1,800 

7" 

60/- 

40/- 

36/- 

Dupont Mylar Base l\ mil. 

15D5M 

600 

5" 

37/6 

32/6 

29/3 

Standard Play. 

! Highest quality. Greatest 

15D7M 

1,200 

7" 

62/6 

55/- 

49/6 

strength. Unequalled recording 
characteristics. 







Dupont Mylar Base 1 mil. 

10C3M* 

225 

3" 

18/9 

12/6 

11/3 

Long Play. 

Superior quality, greatly 
extended playing time. Excep- 

10D5M 

10D57M 

900 

1,200 

5" 

53/4" 

45/- 

60/- 

30/- 

40/- 

27/- 

36/- 

“ tional reliability under adverse 
conditions. 

10D7M 

1,800 

7" 

75/- 

50/- 

45/- 

Dupont Mylar Base j mil. 

5C3M* 

300 

3" 

22/6 

15/6 

14/- 

Double Play. 

100% more recording time. 
For extended play applications 

5C32M* 

5D5M 

600 

1,200 

3%" 

5" 

37/6 

57/6 

25/- 

37/6 

22/6 

33/9 

under favourable conditions. 

5D57M 

1,600 

53/4" 

75/- 

50/- 

45/- 


5D7M 

2,400 

7" 

97/6 

65/- 

58/6 

Dupont Mylar Base } mil. 
Tensilized. 

5D7MT 

2,400 

7" 

132/6 

87/6 

78/9 


ALSO AT SNOWS, CNR. LIVERPOOL AND Pin STS. 


* In ready-to-use mailing carton. 

Postage: 3", 6d.; 5", 9d.; 5%", 1/-; 7", 1/3. 



—send your order with cheque, money order, postal notes to 


GREEN CORPORATION LTD. 

88 King Street, Sydney. Phone BL 1989 

FD/3 
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Believed to be the nation's largest, this space simula¬ 
tion chamber at the Lockheed-California Company's 
Rye Canyon Research centre measures 60 x 25 x 27 
feet. It can hold complete aircraft or aircraft sections and 
can accommodate men under "space" conditions. Other 
chambers at the centre can simulate space conditions 
to a height of 400 miles with temperatures ranging from 
minus 320 degrees F. to plus 3000 degrees . 


WWW w w 


Test Instruments 

A machine capable of testing all types of capacitors at a 
rate of 3,500 an hour and automatically ejecting those that are 
defective has been developed in Britain. The machine tests 
five parameters of each capacitor. 

From the same source comes a deviation voltmeter and a 
new transistorised universal voltmeter. The deviaton voltmeter, 
said to embody “a new philosophy of measurement for production 
purposes,” permits the measurement of voltages betwen IV and 
55V by comparing them with high-stability reference voltages. In 
this way, close tolerances can be tested under production con¬ 
ditions. The instrument has three tolerance ranges between 2i to 
22 per cent full-scale deflection, and has an accuracy of 0.1 
per cent. 

The transistorised voltmeter combines the facilities of con¬ 
ventional valve voltmeters and those of universal test sets. It 
has high sensitivity, as low as one microamp, on full- scale 
deflection, and high input resistance on all voltage ranges. It 
is free from drift, and has long-term stability and accuracy over 
a wide temperature range. The voltmeter, which is battery- 
operated and portable, is protected against overload, including 
reversed polarity, on all its ranges. (British Physical Laboratories, 
Radlett, Hertfordshire, England. Also H. Rowe & Co. Pty. Ltd., 
136 Elizabeth Street, Sydney. N.S.W.) 

Magnetic Disc 

A new approach to radio spot announcement recording, 
involving a new concept in magnetic recording, was introduced 
recently by Ampex Corporation at the National Association of 
Broadcasters Convention in Chicago. 

Ampex demonstrated an engineering prototype of a new 
type of solid-state magnetic recorder/producer which makes use 
of a magnetic disc instead of tape reels. 

The disc is inserted in a slot in the front 
of the recorder, which automatically centres 
and cues it for recording or play back. 

According to B. A. Olerich, vice-president, 

Ampex international operations, the new 
discs can be produced at low cost and dup¬ 
licated in quantity without significant loss 
of fidelity, in contrast with the present com¬ 
mon practice of transferring conventional 
disc recordings to tape cartridges. (Ampex 
Australia Pty. Ltd., N.R.M.A. House, 26 
Ridge Street, North Sydney. 

Irradiated Tyres 

Motor tyres vulcanised by means of 
nuclear irradiation are stated by Soviet 
experimenters to wear 20 per cent longer 
than normal. Radiational vulcanisation is 
being tested in a special building with very 
thick concrete walls at Obninsk, Russia. 

The tyres or other rubber components re¬ 
quiring vulcanisation are enveloped in a 
specially shaped irradiator which carries, as 
a radiation source, either reactor-used 
elements or cobalt. 

Molten Steel Test 

A new apparatus for investigating the 
cleanliness of steel — measuring such 
elements as sulphur and oxygen — is now 
being tested in the research laboratories of 
Steel Peech and Tozer at Sheffield, Eng¬ 
land. Made by Metals Research Ltd., of 
Cambridge, the equipment consists of a 
television microscope that enables 
the operator to measure the size and fre¬ 
quency of sulphur, oxygen and other in¬ 
clusions. 

Three “Quantovac” installations, which 
produce spar illumination that is analysed 
electronically, enable the specimen to be 
taken from the steel furnace, analysed, and 
the result received by the furnace operator 
in about six and a half minutes. (Metals 
Research Ltd., 91 King Street, Cambridge, 

England.) 


§‘# 


Sterile Gloves 

A cheap, pre-sterilised, medical examination glove which can 
be thrown away after use is being manufactured by a British 
firm. The gloves cost about a third the price of rubber gloves 
in general use in hospitals. They eliminate time-wasting resterilisa¬ 
tion processes which recent hospital work study programs have 
shown can be as costly as buying new gloves. 

The latest techniques of gamma irradiation are used to 
sterilise the gloves, which are soft, pliable and sensitive. Individually 
wrapped in peel-apart pouches they simplify aseptic handling and 
are said to be ideal for obstetrical and gynaecological examina¬ 
tions, aseptic dressing changes, chest aspirations, sternal and 
lumbar punctures and catheterisations — in fact almost all sterile 
procedures except operative surgery. (Ethicon Ltd., Bank- 
head Avenue, Edinburgh 11, Scotland — Australian Agent: John¬ 
son and Johnson Pty. Ltd., 200 York Street North, Sydney. 

Thermoelectric Metal 

A novel compound with exceptional properties for the 
economic conversion of heat into electricity has been developed 
by the Plessey Group at its Allen Clark Research Centre, Case- 
well, Northhamptonshire, England. Its basis is iron disilicide, a 
compound of iron and silicon. 

The conversion efficiency is somewhat less than that of inter- 
metallic compounds developed elsewhere, but doped iron disilicide 
is comparatively cheap, can be constructed into thermoelectric 
piles simply and is remarkably robust. A direct gas flame can be 
used on it without noticeable corrosion or loss of efficiency. 

The iron disilicide heavily doped with cobalt makes an n-type 
semi-conductor and with aluminium a p-type semi-conductor. 
These form the two compounds of a thermojunction. As they 
are basically the same compound there is no difficulty of unequal 
thermal expansion, and the material is highly resistant to oxida¬ 
tion. It is stable over a working range of 150 degrees C. to 650 
degrees C. 

The elements are fabricated together by powder-metallurgy 
techniques, with thin layers of ceramic material between as 
insulator except where the metallic contact 
is required. There is no need therefore for 
metallic straps or brazing. Junctions have 
been tested up to 1,000 hours. The power- 
to-weight ratio is about 3 watts per pound. 

Devices of practical use include a fan 
driven by the element in a gas fire to ensure 
much more convector circulation of air. 
/ Possibilities are seen for electricity genera¬ 
tion in satellites. 


Coating Metal 


A new instru¬ 
ment released by 
Quan-Tech Lab¬ 
oratories, Inc . was 
specific 
d ev e I oped 
testing potenti¬ 
ometers for 
Sections . of 
element can be 
checked individu¬ 
ally under static 
or dynamic con¬ 
ditions, as a two- 
terminal or a 
t h r e e-t e rminal 
device, and 
various Frequen¬ 
cies . (Information 
through Jacoby, 
Mitchell & Co. 
Pty. Ltd.) 


Research Laboratories of Australia, 28 
Mill Street, Adelaide, says it has developed 
a way of coating metal surfaces by deliver¬ 
ing the coating material through a nozzle 
at an angle to the surface and withdrawing 
surplus material from the coating zone by 
a suction nozzle also inclined at an angle. 
The coating material, such as paint, lacquer, 
ink, wax, resin, oil, dye or gum is caused 
to follow a circular path between the two 
nozzles. Large areas can be treated quickly 
and uniformly by the process and spraying 
material losses are stated to be extremely 
low. 
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METERS 


Available at all leading stores — trade enquiries ivelcorned 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY. MA8411 ^ 

15 ABBOTSFORD STREET, NTH. MELBOURNE. 30-2491 


100,000 OPV 
10 MICRO/A 


200 MEGS 
0 AMPS 25KV 


NEW 101 MULTIMETER 
PRICE: £31'15'- 


This new TAYLOR multimeter is an economical, highly 
sensitive instrument essential for measuring voltage in high 
impedance circuits. It is fitted with a rugged 7 microamp 
centre pole movement and is of robust construction. It has 
an extended resistance range and the meter has an open anti- 
parallex scale. 

SPECIFICATIONS 


Sensitivity 

DC: 100.000 opv. AC: 5,000 opv. 


Volts 

DC: 0-1000 7 ranges (25KV with probe) 

AC: 0-1000 5 ranges. 

Current 

DC: 0-250uA 3 ranges. 0-100mA 2 
0-10 amps 2 ranges. 

ranges. 

Ohms 

0-200 megs 4 ranges. 


Db 

—10 to 4-62db 5 ranges. 


Output 

0-1000V 5 ranges. 


Accuracy 

DC: 2 p.c. FSD AC: 3 p.c. FSD. 


Scale 

5" anti-parallax, mirror, 3 colours. 


Extras 

Leather carrying case. High V Probe 

(25KV) 


Plus tax f.o.r. Sydney 


MODEL 88B 

PRICE £39/15/- plus tax. 
F.O.R. SYDNEY 


MODEL 88B 


Sensitivity 

Accuracy 

Volts 


Current 

Resistance 

Db 

Output 

Capacity 

Inductance 


DC—20,000 opv. 

AC—2,000 opv. 

DC—2%: AC—3% 

DC:0—2500 (13 ranges] 
25Kv with probe (extra) 
ACiO—1000 (II ranges) 
DCrO—1000mA: O— I0A 
AC: I — 1000mA. O—10A 
I ohm—50 Megs (5 ranges) 
—20 to +69 (9 ranges) 
as in AC ranges 
lOOOpF— IOOuF (4 ranges) 
0.2—20h (2 ranges) 


MODEL 127 A 

Sensitivity DC—20,000 opv. 

AC—1,000 opv. 

Accuracy DC—3% FSD: AC—4% FSD. 

Volts DC:0—1000 (7 ranges) 

25KV with probe (extra) 
AC:0—1000 (5 ranges) 
Current 50uA—I amp (5 ranges) 

Resistance 0—20 megs (3 ranges) 

Output 5 ranges with condenser 

Weight I lb. 

Size 5^x34* I 5 


MODEL I27A 
PRICE £15/-/- plus fax 
F.O.R. SYDNEY 
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UP TO 


SCIENTIFIC NEWS - cent. 


Underground Seal Plastic Wood 

Maintenance of underground workings is Plastic finishes simulating wood are now 
more efficient, easier and cheaper claims being produced in a form which takes an 
Bergwerksverbund GmbH, 151 Dortmunder- oil finish like wood itself. The deveiop- 
strasse, Essen-Kray, Germany, if its new ment comes from Westinghouse Micarta, 
application is used. An aqueous dispersion Hampton, South Carolina. Micarta is a 
of P.V.C. is sprayed on to walls, floor and hardboard with a surface formerly avail- 
roof of the workings. On evaporation of able in solid colours. The new surface is 
the water, the P.V.C. particles cohere to rubbed with oil after being built into furni- 
form an impermeable coating which gives ture or table tops, whereupon it is said 
complete protection against atmospheric to look exactly like wood veneer. It is re- 
attack—particularly moisture. The coating ported to be resistant to stains and cigarette 
can be applied two or three times if desired, burns. 


Flexible Wood 

Treatment with ammonia makes thin 
wood flexible enough to be bent without 
steaming, according to Conrad Schuerch of 
the Department of Forest Chemistry, New 
York State College of Forestry, Syracuse, 
New York. When the ammonia evaporates, 
the wood retains the shape it has been 
given. Because of difficulty in impregnating 
thick sections and in removing the am¬ 
monia from them, the method is only 
recommended for thin pieces such as 
veneers. 

Cheaper Stainless Steel 

A less costly stainless steel for use in 
food, chemical and other industries, is re¬ 
ported by Soc. d’Electro-Chimie, d’Electro- 
Metallurgie et des Acieries Electriques 
d’Ugine, of 10 Rue du General Foy, Paris 
8, France. The steel contains only about 
10 per cent of chromium in place of the 
more usual 18 per cent, but the same stain¬ 
less effect is achieved, it is claimed, by the 
addition of between 2 and 4 per cent 
silicon. It is stated that the steel has good 
mechanical and electrical properties and is 
weldable. 


Parking Aid 

Not only wives occasionally over-estimate 
the garage space and bang into the back 
wall when parking the car. The wall can 
be protected and embarrassment avoided 
with a pair of stops available from Sunset 
House, Sunset Building, Beverly Hills, Cali¬ 
fornia, for 2.98 dollars. The bright yellow 
ramps are said to make it easier to steer 
the car along its proper line, and their V- 
shape brings the car to a halt short of the 
wall. 

Powder Fights Fire 

A fire engine designed in France for 
fighting fires involving inflammable liquids 
has two “guns” each of which will eject 
an extinguishing powder called Granito at 
the rate of 2 tons a minute. At a recent 
demonstration, a tank containing 2,500 litres 
of highly inflammable liquid was ignited and 
wii$ attacked and extinguished within a few 
seconds. The powder stored in the fire 
appliance is kept under constant pressure 
and is thus held ready for immediate use. 
The equipment is supplied by Biro, Fils 
S.A., 164 rue Amboise-Croizat, Saint-Denis, 
Seine. 



Designed tor outboard motorboats, 
sailboats or small inboard cruisers, 
the Apelio AE-45M radiotelephone 
(top) was exhibited recently at the 
New York Motorboat Show. Trans¬ 
istorised and self-contained, it 
incorporates also a broadcast band 
receiver. The MR-201 below is a 
combined depth sounder and recorder. 
(Ad. Auriema, Inc., 85 Broad St., 
New York, U.S.A.) 

Metal From Scum 

Recovery of about 7 per cent aluminium 
from the crustlike oxide scum that floats 
on the surface of molten baths of alu¬ 
minium during refining has been claimed 
by A. W. Chamberlain, of Irving Road 
Corner, Melbourne, Australia. The scum is 
taken from the furnace and placed in a 
crucible mounted on a portable trolley 
where it is whirled arouYid for a minute or 
so at high speed. As it is whirled it is 
broken up by a paddle and globules of 
semi-molten aluminium trapped in it are 
released and flung outwards, after which 
they are collected and returned to the 
furnace. 


Air Flow Detection 

A simple device has been developed for 
detecting the presence or the absence of 
solid objects without direct contact. Made 
by Aylesbury Automation of Mandeville 
Road, Aylesbury, Bucks, England, it oper¬ 
ates pneumatically and can be wired 
directly into electrical circuits. 

It has a reaction time which ensures that 
it only detects steady conditions and ignores 
short impulses which may be produced by 
objects moving quickly past the detection 
area. The switch has a maximum cycle rate 
of about 40 per minute and the appara¬ 
tus requires a pressure of air in the receiver 
tube of only H p.s.i. to operate. Thus 
air consumption is low. 



Eccoflo Hi Loss is typical ot free flow¬ 
ing powders being offered by Emer¬ 
son & Cuming Inc. of Canton, Mas¬ 
sachusetts, and which exhibit various 
and specific orders of dielectric con¬ 
stant and loss. The powders have a 
variety of uses in antenna and trans¬ 
mission line research and can be 
used to simulate soil environment 
effects with a material of known 
characteristics. 



TRADE-IN 


% Peter Clark will give you 

* up to £150 for your Tape 

# Recorder or Camera as 

full trade-in on a new 
Stereophonic Tape 
Recorder. Every machine 
has 12 months’ guarantee, 
unobtainable elsewhere. 




SONY 500. Complete 4-track stereophonic 
tape recorder, 2 full range balanced speaker 
systems. Sound-on-sound — beltless mechanism. 
2 Sony F87 cardiod dynamic microphones. New 
low price £218/10/-. Less Trade-in, say, £120. 
You pay only £98/10/*. Terms over 24 months. 





SONY 200. Transistorised complete 4-track 
stereo and mono tape recorder — 2 full range 
speakers — Sound-on-Sound din socket, monitor 
through speakers, 2 Sony F96 dynamic micro¬ 
phones. Exclusive 12 months’ guarantee. New low 
price £149/2/-. Trade-in, say, £100. You pay 
only £59/2/-. Pay off 2 years. 15/1 per week. 


387 George St., 2 doors from Kodak. 


AKAI M 7. 

Twin amplifier, 4- 
speed, 1J, 32, 7J, 
15, i.p.s. cross field 
bias frequency range 
30-22,000 c.p.s. din 
socket. Complete 
with 2 special 10" 
loudspeaker enclos¬ 
ures. Price £315, 
trade-in, say, £150. 
Pay only £165. 


Exclusive 12 months’guarantee 

on new tape recorders, nowhere else will you be 
offered this wonderful safeguard at no extra. 

Visit our new Hi. Fi. Studio, 

soundproof and air-conditioned. Amplifiers, turn¬ 
tables. speakers. Trade price, interest-free terms. 
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Building 

OurNeiv 


The completed multimeter, 

ready for use in the workshop 
or laboratory . The lid serves as % 
a protective cover for transport, 
detaching tor use, while the 
carrying handle doubles as a 
tilt support for bench use. The 
circuit for the instrument is 
shown opposite . 


20,000 Ohms-Per-Volt 


PROTECTED MULTIMETER 


The concluding article in a series of three describing a new overload 
protected 20,000 ohms-per-volt multimeter, this article gives all the 
information necessary for its construction. When completed and housed 
in its sturdy metal case the instrument will be an asset to any service 
shop, development laboratory or amateur "shack". 


T WO months ago, you may remem¬ 
ber, we discussed the reasons be¬ 
hind our description of the new instru¬ 
ment. We noted the changes which have 
occurred in the electronics field since 
the description of our last multimeter, 
and saw how the new unit has been 
designed to meet modern requirements. 
Last month we then went on to analyse 
the new instrument and show how the 
various ranges and function were pro¬ 
vided. 

With the preliminary discussion thus 
completed we are now in a position to 
delve into that which will probably be 
of most interest to intending construc¬ 
tors — the actual assembly and wiring 
of the instrument. 

The complete circuit of the new meter 
appears on the opposite page. Examina¬ 
tion will reveal that it is simply the 
combination of the various sub-circuits 
to which we referred last month, in 
discussing the measuring ranges of the 
instrument. 

In combining the various measuring 
circuits, the switching system has been 
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arranged to‘ reduce to a minimum the 
possibility that the operator can cause 
damage or make false readings due to 
improper setting of the controls. Shunt 
damping for mechanical shock protec¬ 
tion has also been arranged for the 
meter movement. 

As the meter provides 30 switched 

measuring ranges in addition to the 
0-60KV range provided by the EHT 
probe, more than one switch must be 
used to allow the various ranges to be 
selected. 

In fact, two 24 position switches are 
employed, with three sections in each 
to cope with the various switching oper¬ 
ations required. Not all the positions on 
each switch are used for a different 

range, although all positions play a part. 
This is because the “blank” positions 

are used to provide switch lug isola¬ 
tion and reduce the risk of moisture 

errors and insulation breakdown. 

The switches used in the prototype 
are made by the French N.S.F. Com¬ 
pany, and are supplied to the local trade 
by Manufacturers Special Products Pty. 


By Jamieson Roive 


Ltd. They are designated as type 
39870.G3. Similar switches made by 
other manufacturers may be suitable. 

One of the switches (Slj handles all 
the voltage measuring ranges, which 
number 14 excluding the unswitched 
EHT range. The other switch (S2) 
handles the resistance and current 
ranges, which number six and 10 re¬ 
spectively. 

The switches are arranged so that for 
either switch to work the other must be 
returned to an “OFF” position. Thus 
it is not possible to damage the meter 
or make a false reading because one 
has “forgotten” to return the unwanted 
switch to “off.” Unless at least one 
switch is “off,” the input terminals are 
disconnected from the measuring cir¬ 
cuitry altogether. 

In other words, to measure voltage, 
the resistance-current switch S2 must be 
returned to “off.” Similarly, to measure 
current or resistance the voltage switch 
SI must be returned to “off.” In each 
case failure to move the unwanted 
switch to “off” simply renders the in¬ 
strument inoperative. 

There are some combinations of the 
two switches which will cause the meter 
to show a fixed reading in this inopera¬ 
tive stats. These are combinations form¬ 
ed when SI is turned to an AC voltage 
range while S2 is turned to a resistance 
range; they are simply due to the exis- 

Radio, Television & Hobbies t July, 79 64 













Radio, Television & Hobbies, July f 1964 29 



















































































































































AUDIO-VISUAL PRESENTATION 

The Organ Institute of New South Wales has much pleasure in announcing a second Audio-Visual 
Presentation by Derek E. Jolly in Science Hall, the University of New South Wales, Kensington, at 
8 p.m., on Monday, July 20. 

Special features include the finest available equipment for recording, reproducing and projection, 
together with the sounds of historically famous European pipe organs. Admission will be by pro¬ 
gramme available at the door, or from Nicholsons or Palings. 


ENQUIRIES: Organ Institute of New South Wales, University of New South Wales, Kensington. 
Telephone 663-0351, extension 2236. 



Hear once again the products of these 
two world leaders in the field of sound 
reproduction . . . 


RAYMOND COOKE 


ARTHUR RADFORD 

OF 

of K.E.F. 


RADFORD ELECTRONICS 

MANUFACTURERS OF LOUDSPEAKERS 


MANUFACTURERS OF COMPLETE AUDIO SYSTEMS 


Imported and distributed in Australia by 


jberel? £ $o((y /\ jCtd. 

97 MELBOURNE ST., NORTH ADELAIDE, STH. AUST.—PHONE 69745 


TELEGRAMS: "DECCA," ADELAIDE. 


Here's expert recognition! . 


BBC MONITOR SPEAKERS 

KEF Electronics Limited have arranged 
with the British Broadcasting Corporation 
to manufacture and sell monitor loud¬ 
speakers of the LS5 series. 

These well known loudspeakers were 
developed in the Research Department of 
the B.B.C. specially for the important work 
of judging the aesthetic and technical 
merits of sound and television programs. 
Very great care has been taken to mini¬ 
mise all forms of distortion and the 
performance of this loudspeaker represents 
the best. that can be achieved at the 
present time using well tried techniques. 
It is particularly praiseworthy in regard 
to low colouration, directivity and tonal 
balance, enabling microphone technique, 
studio acoustics and musical balance to be 
critically appraised. 


RON SHARP organ builder . . 

“From the very first note, I 
was able to forget that there 
was any electronics between 
myself and these magnificent 
pipe organs. The sound had a 
warm emotional quality which 
made me realise just what 
tremendous strides have been 
made by makers of audio 
equipment during the past 
years. 


WARWICK MEHAFFEY.... 

Acoustic Engineer of A.B.C. 
said. “Never before have 1 
been able to form so accurate 
an impression of the acous¬ 
tical environment in which 
the recordings I heard had 
been made.” 



N.S.W., W.A. & QLD. ENQUIRIES TO: 


ASDIC STEREO SPECIALTY HOUSE 

166 GLEBE ROAD, GLEBE, N.S.W. 68 1014 
BRISBANE AGENCIES: 16 Stanley Street-, South Brisbane. 4 5466 

THOMAS' 161 EXHIBITION ST., MELBOURNE. 321615 
ALBERTS 762-832A TV & HI-FI CENTRE, HAY ST., PERTH. 215004 
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METER 
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INPUT 


300mA 


100mA 
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10mA 
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[CURRENT 


I000V S 


ROTOR 


10003 


4xOA91 

* 


0x10 


30V.> • 


' rotor! 


\ OFF- ROTOR, 

'o \ EHT JACK 
ADJ. POTa. CONTACT 


SHUNT RESISTOR 
ON REAR OF 
PANEL 



tence of a (rather tortuous) internal conducting path when 
the combinations are selected. 

It would be possible to prevent the readings occurring 
by fitting an additional section or sections to one of the 
switches, but we have not done so because they are quite 
harmless and scarcely justify the added expense. The meter 
readings could hardly be mistaken for a test reading, as 
they will be quite static and totally unaffected by anything 
the operator may do with the test leads. 

To provide meter damping when the instrument is 
being moved or otherwise subjected to vibration or shock, 
we have arranged that the meter circuit is shorted when 
BOTH switches are returned to “off.” Thus the meter finds 
itself shunted by only the 100 ohms of the diode protection 
resistor and is quite heavily damped. In this condition the 
input terminals are also disconnected. 

ONLY ONE POSSIBILITY 

As the switching system prevents ’ the operator from 
obtaining false readings or overloading the instrument due 
to his failure to return the unwanted switch to “off,” the 
only way in which errors can be made or damage done is 
for the operator to “properly” set the switches for the wrong 
range. And we can hardly prevent him from doing that! 

However, even if this is done, it is almost impossible 
to damage the meter itself because of the silicon diode 
protection. About the greatest damage possible is a burnt- 
out shunt or multiplier or a ruined meter protection diode, 
so that repairs will be quite simple and inexpensive should 
they ever be required. 

In view of this, we feel quite justified in calling the 
new instrument a “protected” meter. Apart from the pro¬ 
vision of complete overload protection by means of an 
expensive quick-action microamp relay, it is hard to see how 
it could be made more foolproof. 

The meter movement used in the prototype was a “taut 
band” unit kindly supplied by Paton Electrical Pty. Ltd. 
This type of movement and the “sprung jewel” type made 
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Above is a coded photograph of the component side of 
the printed wiring board, showing the position of the 
shunts, multipliers and diodes and the connections to 
the rest of the circuit. The board corresponds to the 
section of the circuit overprinted in blue. Below is a 
view of the rear of the front panel before the wiring is 
added, showing the switches and board brackets . 

















7 watt all-transistor amplifier 


(AC or Battery operated) 


Smartly Styled Model PA746 


This amplifier is a 240 volt AC 1 unit or a portable battery 
powered unit for speech and music amplification. 12 volt 
DC operation makes the amplifier highly suitable for 
all types of mobile address work. The unit also operates 
from a 6 volt DC supply with a corresponding reduction 
in audio output. The attractive case is in sturdy black 
armorette with polished chrome trim. 

input and output facilities 

Input and output facilities are as follows: 1. Crystal 
Microphone input, .4 megohms. 2. Dynamic Microphone 
input, low impedance. 3. Pick-up input, .5 megohms. 4. 
Output taps are provided at impedances of 600 ohms, 200 
ohms and 100 ohms. 

Amplifier performance 

1. Sensitivity: On pick-up approximately .5V for full 
output. On microphone approximately 2mV for full out¬ 
put. 

2 . Frequency Response: With tone control at normal, 
response is substantially level from 50 cycles to 10 Kc. 

3. Harmonic Content: Less than 5 % at full output. 


4. Noise Level: Pick-up input better than -60db below 
full output. Microphone input better than -30db below 
full output. 

5. Tone Control: Operative on pick-up channel only. 
Gives a smooth cut to top frequencies with a full cut of 
-22db at 10 Kc in maximum clockwise position. 

6. Power Consumption: 12 volt operation — approxi¬ 
mately 1.35 amps, at full load condition, quiescent cur¬ 
rent 150 MA. 6 volt operation—1.2 amps, at full load 
condition, quiescent current 200 MA. 

Specifications 

CONNECTIONS 

Mains connection by plug-in power cable. Battery con¬ 
nection by plug-in battery cable. 6V or 12V battery selec¬ 
tion by screwdriver switch at rear. 


TRANSISTORS 



Microphone Preamps. 

2N217 

(2) 

Main Amplifiers 

2N217 

(2) 

Push-pull Drivers 

2N270 

(2) 

Push-pull Output 

2N301 

(2) 

B- supply Diode Rectifiers 

1N1199A 

( 2 ) 


DIMENSIONS 

Width 5 r 
Height 74" 
Length 131" 
Wt. 19 lbs. 


AMALGAMATED WIRELESS 

• 554 PARRAMATTA RD. f ASHFIELD, N.S.W. 710791. 

• 33 RANKINS ROAD, KENSINGTON. 33 0421. 

• CNR. WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 

• 80 CAMERON STREET, LAUNCESTON. 2 1804. 

• 123 MURRAY STREET, HOBART. 3 3836-7. 


(AUSTRALASIA) LIMITED 

Also available from: 

NEWTON MCLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE. 
ATKINS (W.A.) LTD., PERTH. 

And from leading wholesalers. 
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available by most manufacturers are 
both well suited for multimeter use, 
being quite rugged mechanically. 

Most of the shunts, multipliers and 
other small components are mounted on 
a printed wiring board. The board 
makes most of the circuit connections, 
leaving only the switches, zero ohms 
control, probe jack, meter, input ter¬ 
minals, high-ohms power supply and AC 
voltage shunt connections to be wired 
by the constructor. Because of this, 
assembly should be a simple and speedy 
task. 

The multiplier resistors used are 
mainly one-per-cent types, with five-per 
cent half-watt resistors used for padding 
adjustment. All values are standard pre¬ 
ferred figures. The shunts are specified 
in the parts list and are available from 
most meter and instrument manufac¬ 
turers. Ferrier Instruments kindly sup¬ 
plied those used in the prototype. 

OVERPRINTED 

The circuit diagram has been over¬ 
printed in blue to indicate the connec¬ 
tions made on the printed wiring board. 
Only the remaining connections must be 
made by the constructor. Apart from 
mounting all the components on the 
board, of course. 

As may be seen in the photographs, 
the board is supported parallel to the 
front panel at the rear of the switches 
and meter. The switch end of the board 
is mounted, via spacers, on a small 
metal strip attached to the two function 
switches, while the top (meter) end is 
bolted to a metal bracket which is 
fastened to the front panel via two of 
the meter mounting screws. 

The board is mounted with the copper 
side to the rear, away from the front 
panel. This simplifies servicing and the 
connection of the “fine adjustment” 
resistors shunting some of the multi¬ 
pliers and shunts. 

The assembly of the unit should be 
done in the following order: First, the 
components should be mounted on the 
board, using the circuit and coded 
photograph as a guide. Then the meter, 
switches, zero ohms control, terminals 
and probe jack should be attached to 
the panel, together with the board 
mounting bracket and strip. The photo¬ 
graph shows how the rear of the panel 
should look when this stage has been 
completed. 

METER SHORTED 

Note that the meter should be short- 
circuited by a length of wire right up 
to the stage when it is connected into 
the completed circuit. This will damp 
the meter and protect it from mechani¬ 
cal shock. 

To wire the connections between the 
board and the remaining components, 
the board may be temporarily bolted to 
the switch strip “upside down” but with 
the bolts through the correct holes and 
with the correct (lin) spacers. The free 
end of the board may be supported by 
a switch box or similar to prevent undue 
strain. 

With the board supported in this way 
the wiring can be carried out, and lac¬ 
ing done if this is desired. Then when 
the wiring is completed the bolts may 
be undone and the board swung over to 
its final position. For servicing it is 
easily hinged back in the “folded back” 
position, as may be seen in the photo¬ 
graph. 

The resistance range batteries and 
power supply are housed in a compart- 



Above, a view of the switch wiring, revealing the "output" terminal DC 
blocking capacitor mounted directly between the two active terminals. The 
photograph below shows the way in which the printed wiring board folds 

back for easy servicing. 



ment separate from the main unit. The 
150-volt power supply bolts to the rear 
of the compartment, while the two bat¬ 
teries are held in a small clamp attached 
to the front panel of the compartment. 

This has been done so that- the bat¬ 
teries may be removed and replaced 
without disturbing the rest of the instru¬ 
ment. The front panel for the battery 
compartment is fastened to the case by 
only two screws, and battery service is 
a simple matter. 

The batteries are both types which 
allow screwed solder lug connections. 


The 1.5 volt cell is a type already 
fitted with terminals, while the 15 volt 
battery is a photoflash type having drilled 
brass strips at each end. It is a simple 
matter to tap the holes in the brass 
strips to 1 /Sin Whit, to permit the use 
of small screws. 

Other types of battery can of course 
be used, providing they will fit inside 
the compartment and are of the correct 
voltage. However, the types specified will 
make replacement and mounting easier 
as they do not require special connec¬ 
tion springs or soldered connections. 




SPECIFICATIONS 


DC VOLTS, SENSITIVITY 20,000 
OHMS/VOLT: 

0-300mV, 0-1V, 0-3V, 0-10V, 

0-30V, 0-100V, 0-300V, 0-1000V; 
0-60KV at 1000M with EHT probe. 

AC VOLTS, SENSITIVITY 2,000 
OHMS/VOLT: 

0-3V, 0-10V, 0-30V, 0-100V, 

0-300V, 0-1 000V; In-built DC block¬ 
ing capacitor for output tests. 
Decibel scale, lOdB steps between 
ranges. 

DIRECT CURRENT: 

0-50uA, 0-100uA, 0-300uA, 0-1 mA, 
0-3mA, 0-10mA, 0-30mA, 0-100mA, 
0-300mA, 0-1 A. 


RESISTANCE: 

Six ranges, with half-scale readings 
of 15 ohms, 150 ohms, 1500 ohms, 
15K, 150K, and 1.5M. Highest 

range uses mains power supply. 
Shunt type zero adjustment. 

FEATURES: 

Silicon diode overload protection for 
meter movement. 

Switching system designed to keep 
errors and instrument damage to a 
minimum. 

Printed wiring board to simplify con¬ 
struction and service. 

Meter may be shunt damped for 
transport. 

Accuracy approx. 3 per cent. 
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foster dynamic microphones 



50K ohms £5. 5. 0. 

50 ohms £4. 12. 6. 

Price Retail Plus Tax 
Frequency Range 

100-12,000 C/S 


50K ohms £2. 10. 7. 

Price Retail Plus Tax 
Frequency Range 

200-10,000 C/S 


Price Retail Plus Tax 
Frequency Range 
50-15,000 C/S 


ZEPHYR PRO 

D U 

C T 

S P T 

Y . L T 

0 

^ 58 HIGH STREET. GLEN 

IRIS, 

S.E.6. 

VICTORIA. 

AUSTRALIA 



AGENTS D. K. Northover & Co.—Neil Muller Ltd .—Homecrafts (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co. Pty. Ltd.—T. H. Martin Pty. Ltd.—P. H. Rothschild & Co. Ltd. New Zealand. 



ILIAWAWCT 


THE CHOICE OF VALUE^CONSCIOUS AMATEURS THE WORLD OVER 


DE LUXE 9-TUBE COMMUNICATIONS RECEIVER 


ATAVETTE electronics 

4i*i Hi as3b Si iHs als nl s« th. iafayette r«c«iv«r« 


Division of Electron Tube Distributors Pty. Ltd. 

All mail enquiries and orders to: 

VICTORIAN SALES CENTRE AND HEAD OFFICE 
15A WELLINGTON ST., WINDSOR, S.l, VIC. 51-6362 


See the LAFAYETTE receivers and range of test 
equipment also at: 

E.T.D., 523 Old South Head Road, Rose Bey, 
N.S.W. 

TISCO AGENCIES, Overend and Hampton 
Streets, Woolloongabba, Q'LAND. 

MACK'S ELECTRONICS, 199 Rundle Street 
Adelaide, S.A. 


• Tunes 550 KGS to 30 MCS in Four Bands • Built-in Q- 
Multipl' r for Crowded Phone Operation 9 Calibrated 
Electrical Band Spread on Amateur Bands © Stable Oscil¬ 
lator and BFO for Clear CW and SSB Reception # Built-in 
Edgewise S-Meter. 

Sensitivity is 1.0 microvolt for 10 db. Signal to Noise Ratio. 
Selectivity is ± 0.8 KCS at — 65 db. with Q-MULTIPLIER. 

ALSO AVAILABLE IN SEMI-KIT FORM 
complete with all instructions KT-320 £61/5/0 


TWO MODELS GIVE CHOICE OF 6 or 2 METRE BANDS 

<• Dual conversion on 6 or 2 Metres 6 5 bands 550 KCS to 
30 MCS and 48-54 MCS or 142-148 MCS * Product Detector 
for improved SSB recoption © Separate BFC and Q-multi- 
plier Circuits © Crystal Calibrator © Effective Automatic 
Noise Limiter © Voltage Regulated Power Supply. 

Features outstanding sensitivity, Q-multiplier selectivity and electrical 
bandspread. An ideal receiver for the amateur or short-wave 
listener. 

Calibration crystal is sold as optional extra. HE-81L 100KC, £4/9/6. 




WNVNNVSN 


Model HE-30 


£ 73 / 5 /- 

Inc. Soles Tax 
Terms Available. 


PROFESSIONAL-QUALITY 14-TUBE COMMUNICATIONS 

RECEIVER 

Model HE-80 

£ 109 / 1 ©/- 

Inc. Sales Tax 
Terms Available. 
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The power supply uses a small 150 volt 
wrap-over-strap type transformer. The 
OA2 voltage regulator tube is mounted 
in a shielded socket to keep it firmly in 
place, and the three minor components 
mount on a miniature 8-lug tagstrip 
which bolts to the sma r il bracket support¬ 
ing the tube-socket. 

The power transformer primary leads 
connect directly to a keyed three-pin 
mains plug mounted on the front panel 
of the battery compartment. The mains 
cord is thus detachable from the instru¬ 
ment and is carried inside the detach¬ 
able lid. The mains earth connects to the 
case of the instrument, and is the only 
connection thereto. 

BATTERIES 

Five small 30 volt batteries can be 
used in place of the 150 volt mains 
supply, if this is preferred. However, 
such a scheme will prove more costly in 
the long run, as high resistance measure¬ 
ments are few and far between, and 
batteries have a limited shelf life. 

The EHT probe jack is a change-over 
contact type which should be insulated 
from the case in the usual fashion by 
fibre washers and a small piece of nylex 
sleeving. This is because the negative side 
of the meter circuit connects to the 
“earth” side of the jack, and both sides 
of the metering circuit are insulated 
from the case to allow measurements 
to be made in circuits having either 
polarity to earth. 

Note, however, that only negative- 
ground EHT measurements can be made 
using the probe connections shown. This 
is because there is no provision for 
reversing the meter connections to the 
jack. As the vast majority of EHT 
measurements are made on negative- 
ground systems, this will worry few con¬ 
structors. Such people can add a revers¬ 
ing switch to the meter should problems 
arise. 

It should also be noted that, while 
the EHT range is calibrated and mark¬ 
ed as 0-60KV, many available EHT 
probes are not rated for operation 
above 30KV. Thus attempted measure¬ 
ments above 30KV may result 
in insulation or multiplier breakdown. 

In the vast majority of cases, this 
point will be of small importance, as 
very few users will wish to measure 
voltages above 30KV. Thus all normal 
EHT probes will be suitable. 

OTHER USES 

The EHT jack can also be used to 
connect directly to the protected 50uA 
(105mV) meter movement for other pur¬ 
poses. Thus RF probes can be used with 
the instrument should these be available. 

The small photographs show the con¬ 
struction of the EHT probe and the 
modified jack-plug which houses the 
three resistors of the matching network. 
To make the housing we used a small 
aluminium canister of the type used for 
pickup cartridges and medicinal tablets. 

The threaded section of the plated 
brass plug barrel is sawn from the rest, 
and used as a nut to secure the canister 
top to the plug proper (a hole being 
previously drilled in the top). The re¬ 
mainder of the barrel is then discarded, 
as the canister itself forms the new 
barrel enclosing the three resistors. A 
hole is drilled in the bottom of the 
canister to take a grommet and the 
cable from the probe proper. 

The AC volts shunt circuitry is wired 
between the lugs of the middle and 
rearmost sections of the voltage switch 
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At the top of the page is a reproduction of the printed board r somewhat 
less than half size (actual size 6in x 7in). The lower views are of the inside 
of the power supply compartment and the rear of its front panel. 
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PRECISION 


FILM DEPOSITED CARBON RESISTORS 
INSULATED WITH Mcoat 0 


IRC deposited carbon resistors are now available 
insulated with Mcoat in three sizes: l A, Vz and 
1 Watt. Designed to combine accuracy, stability 
and robustness, these resistors are manufactured 
from specially selected ceramic rods on which a 
pure crystalline carbon film is deposited by a 
pyrolitic process. Alloy coated copper leads are 
firmly attached to the resistance element by 
silver plated expansion caps to assure a positive 
mechanical and electrical connection. 

The resistance element is completely sealed in 
Mcoat, a tough epoxy-base coating developed 
specifically for this purpose by IRC chemists. In 
addition to its ability to withstand severe 



DIMENSIONS 

IRC RATING 

IRC TYPE 

(INCHES) 

@ 70° C. 

DMA 

Xt x V, 

V 4 Watt 

DMB 

,5 / 3 5 x y. 

| Yz Watt 

DMC 

% X Hi 

1 Watt 


moisture resistant tests, Mcoat provides superior 
mechanical and thermal protection for the 
resistance film. 

For circuits that demand the maximum in 
miniaturisation and mechanical protection, the 
answer is MCOAT. 

Write for full details of the range of precision 
film resistors available from IRC. 




INTERNATIONAL RESISTANCE CO. (A’SIA) PTY. LTD. 

(A subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. • TELEPHONE: 50-0111 


INTERSTATE ENQUIRIES: 

A.E.E. CAPACITORS PTY. LTD., 202 BELL ST., PRESTON, VICTORIA. TEL: 44-0491 K. H. D0RE & SONS, 505-507 BOUNDARY ST., BRISBANE, QLD. TEL: 2-0268 

W. P. MARTIN, 134 CAMBRIDGE ST., WEST LAUNCESTON, TAS. TEL: 4-1738 B. L. ANDREW & CO. LTD., 102 GILLES ST., ADELAIDE, S.A. TEL: W 1827 

W. P. MARTIN, 188 COLLINS ST., HOBART, TAS. TEL.: 2-6994 I. W. HOLMAN & CO., 249 JAMES ST., PERTH, W.A. TEL: 28-2635 

__ ; ______ 
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(Sib and Sic). The unused lug midway 
between the two 1,000 volt lugs on each 
section may be used as a support point. 

The lug on Sib can be used to sup¬ 
port the junction “B,” and the lug on 
Sic to support junction “C.” These 
points are indicated on the circuit. 

When the wiring of the unit is com¬ 
pleted the only task which remains to 
be done is the final calibration of the 
AC voltage ranges. This involves fine 
adjustment of the resistors marked with 
an asterisk, to compensate for rectifier 
and shunt diode variations. 

This need not be regarded as absolute¬ 
ly necessary, as for many applications 
the values shown will probably result 
in the ranges being quite “close enough.” 
However, we describe the procedure 
for those who wish to make their in¬ 
strument as accurate as possible. 

AC VOLTMETER 

The main requirements for accurate 
calibration are an AC voltmeter of 
known accuracy and a source of vari¬ 
able AC such as a variable (“Variac”) 
or multi-tapped transformer. 

Fine adjustment of the resistor values 
is carried out in two ways. Where the 
value must be reduced slightly, high- 
value resistors are used as shunts across 
the original resistor. Where the value 
must be increased slightly, one can 
either use low-value series resistors, or 
replace the original resistor with one of 
the next larger preferred value and 
reduce the new unit with high-value 
shunt resistors. 

The first task is to calibrate the four 
upper ranges, by fine adjustment of their 
common meter shunt. This can be done 
with the switch set to any of the four 
ranges, as long as the voltage source 
used is set so that the input represents 


-PARTS LIST 


1 Case, front panels and lid as 
described. 

1 50uA 2000-ohm 4-inch rectangu¬ 
lar meter, scale as described. 

1 Printed wiring board as des¬ 
cribed. 

2 3-section 24-position rotary 
switches, large type. M.S.P. type 
(NSF) 39870.G3 or similar. 

5 Germanium diodes, type OA91 
or similar. 

2 Silicon diodes, 500mA 50 PIV, 
type 1N2858 or similar. 

1 0.1 uF 1000 VW plastic capacitor. 

1 Closed-circuit type telephone jack. 

3 High-grade terminals; 2 red, 1 
black. 

2 Loose-pin hinges for lid, also 
catch-lock. 

2 Spacers, Jin dia. x lin long. Nuts, 
bolts, etc. 

1 1.5 volt cell, screw terminal type 
for preference. 

(Eveready type X71 or similar). 


1.00 ohms (100mA), 3.33 ohms 
(30mA), 10.1 ohms (10mA), 14.7 
ohms (100mA), 33.7 ohms (3mA), 
111 ohms (1mA). 

5 PER CENT RESISTORS. 

1000 ohms, 1500 ohms, 1800 
ohms, 3300 ohms, 6800 ohms, 
2 x 10K, 2 x 15K, 18K, 47K, 
68K, 2 x 180K, 680K, 820K, 
1 x 1500 ohms wire-wound pot. 

EHT PROBE PARTS. 

High voltage Probe casing with 
special 990M 2 per cent resistor, 
10M 5 per cent resistor, 68 

ohms 5 per cent resistor, 8200 
ohms 1 per cent H.S. resistor, 
telephone jack plug, 3-lug section 
of miniature resistor strip, small 
metal container (see text), length 
of PT9M co-axial cable. 

150-VOLT POWER SUPPLY 
IF USED. 


1 15-volt battery, photoflash type. 
(Eveready 411 or sim.). 

«) 1 ISQ.vnh Knttopti or alternative 

below. 

1 PER CENT 

ORS. 

>hms, 270 ohms, 
hms, 1000 ohms, 
00 ohms, 15K, 

C, 150K, 3 x 

>0K, 620K, 2 x 
2M, 4.3M, 2 x 

TER SHUNTS. 
0.333 (300mA), 


1 Power transformer, 240V to 
150V, at least 10mA. 

1 OA2 voltage regulator tube. 

1 500 PIV silicon diode, 1N1764 or 
similar. 

1 6800 ohm 1 watt resistor. 

1 8uF 250VW electrolytic capacitor. 

1 Small aluminium bracket as de¬ 
scribed. 

1 Miniature 7-pin valve socket, 
with retainer clip or spring- 
loaded shield can. 

1 Panel-mounting mains connector, 
with mating cord connector. 

1 Miniature 8-lug tagstrip. 

1 Length of 3-core flex, and 3-pin 
plug. 




full-scale deflection. This will ensure that 
maximum accuracy is attained. 

If the instrument reads high, reduce 
the value of the 10K resistor shunting 
the 270 ohm unit. If it reads low, the 
value will have to be raised. It should 
not be necessary to change the value of 
the 270 ohm resistor itself, except per¬ 
haps for diodes which are at the extreme 
ends of the production spread. 

When this calibration is carried out 
the two lowest ranges can be brought 
under scrutiny. For these ranges, both 
calibration and linearity must be ad¬ 
justed for optimum, and there are accord¬ 
ingly two provisions for adjustment— 
the shunt resistors in series with the 
compensating diode, and the multiplier 
resistors in series with the meter. The 
main multiplier resistors (those preced¬ 
ing the rectifier bridge) do not need to 
be adjusted. 

There is definite interaction between 
the shunt resistor and the meter multi¬ 
plier resistor on both ranges. Alter one 


Above , the EHT probe complete , and 
at right , the small three-resistor match - 
ing pad housed inside the modified 
jack-plug. The main circuit shows 
the wiring of the pad , while the text 
explains the plug modification . 

to correct linearity, and you will have 
to alter the other to re-calibrate the 
sensitivity. And vice versa. . . 

However, although the interaction is 
strong, the calibration technique is not 
particularly difficult. Simply take read¬ 
ings at various points over the scale, 
adjusting the multiplier roughly to give 
about the right full-scale reading. 

From this first check you will be able 
to see which type of scale non-linearity 
your particular set of diodes has pro¬ 
duced, and you can adjust the multiplier 
and shunt accordingly. 

If the top of the scale is “spread out” 
and the bottom “cramped,” there is in¬ 
sufficient compensation and the shunt 
resistor must be reduced in value. The 
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GELOSO RF TUNING UNIT NO. 2615 -B 
FRONT END RECEIVER 
CONVERTER UNIT 


A complete front end tuning kit comprising 
2615/B Tuning Unit 
1642 Calibrated dial 
775 Tuning condenser 

Valves used, 6BA6, RF, 12AU7 osc. 
and isolator, 6BE6 mixer. 

(Not included in price.) 

PRICE: £25 

Plus sales tax £6/5/- 




2615/B coil box 


FOR THE AMATEUR 

GELOSO also offers an Amateur Band kit, 
N.2620/A of similar construction to the 
2615/B unit, but with 1st I.F. of 4.6 Mc/s. 
Tunes 10 to 80 metres. Valves used 6DC6, 
RF, I2AT7, osc. and isolator, 6BE6 mixer. 
(Not included in price.) 

Kit comprises: 2620/A tuning unit. 1655, 
Calib. Dial 2792, Tuning condenser. 701/A 
4.6 Mc/s. I.F.T. 8475, Aerial condenser. 
80173, Osc. trim, condenser. 

PRICE: £25 

Plus salcj tax £6/5/- 


ALL GELOSO PRODUCTS ARE AVAILABLE FROM 
ANY RADIO DISTRIBUTOR OR FROM: 


Australian Representatives: 



P TY. LTD. 

VIC.: 8 BROMHAM PLACE, RICHMOND, E.l. 42-1614 


N.S.W.: 29 Gibbes St., Chatswood. 40-0218. W.A.: 126 Brown Street, Perth. 27-6607. 

Q’land.: 43 Bowen St., Brisbane. 2-3755. 
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multiplier will have to be reduced also, 
to restore the full-scale sensitivity. 

On the other hand, if the top-scale 
readings are cramped together and the 
bottom readings spread apart, there is 
too much compensation. To correct this 
increase the value of the shunt re¬ 

sistor, reducing the full-scale sensi¬ 
tivity to the former value by increasing 
the multiplier value as well. 

Using one or both of these adjustment 
operations it should not take long to 
find the most suitable shunt and the cor¬ 
responding multiplier. If the procedure 
is done with care and patience, the 

scales will be linear to well within the 

usual “one per cent of full scale” cri¬ 

terion. 

FIT INTO CASE 

When the calibration is complete the 
unit may be mounted in the case — 
which has previously been fitted with 
the handle, half-hinges, catch and rub¬ 
ber feet. Although it is not absolutely 
necessary, some constructors may care 
to spray the wiring board and switch 
wafers with one of the new moisture- 
displacement compounds before screw¬ 
ing it into the case. 


At right are the details of all the 
metal work used in the new instru¬ 
ment, for the benefit of those who 
would like to make their own. The 
small brackets are used to support 
the printed wiring board and the 
minor 7 50-Yolt power supply 
components . 


As may be seen in the photograph 
on the first page of this article, the case 
and lid of the prototype instrument are 
of steel and are finished in grey ham- 
mertone baked lacquer. The carrying 
handle doubles as a support for bench 
use. The case and multicoloured etched 
front panel of the prototype were sup¬ 
plied by Heating Systems Pty. Ltd. All 
metalwork manufacturers will be sup¬ 
plied with blueprints as soon as these 
are prepared, and should be able to sup¬ 
ply kits in the near future. 

The three resistance range supply 
leads pass from the main compartment 
to the smaller compartment via a grom- 
meted hole in the separating partition, 
the 150 volt wires connecting direct to 
the appropriate pins on the voltage regu¬ 
lator socket. The other two leads con¬ 
nect to their respective batteries. 

FINAL TOUCHES 

When the batteries are tied into the 
panel clamp with a short length of my- 
lex sleeving, the transformer primary 
and case wires are connected to the 
mains connector and the small panel 
may be screwed into the case. The in¬ 
strument will then be complete and 
“ready for business.” 

It can be laid flat on the floor beside 
a receiver in a customer's house, stood 
vertically on the instrument shelf in the 
laboratory, or propped up with its 
handle on the workbench. For trans¬ 
port, the test leads and mains lead can 
be placed inside the lid, the latter 
closed and locked and the complete unit 
becomes self-contained and robust. 
Don’t forget to turn both switches to 
“off.” though! 

If it is carefully constructed and in¬ 
telligently used, it should give many 
years of service. And even if harm be¬ 
falls it, the protection should ensure that 
the repair bill will not be too great! 
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HARD OF HEARING TV VIEWERS 

One complaint which TV servicemen encounter from time to time is 
that some viewers, particularly older people, have difficulty in hearing 
sound as clearly as they would like. Where the hearing loss is only 
slight the serviceman can usually help, but he needs some background 
in hearing problems generally if he is to do the best job. 


T HIS is a typical story of a slightly 
hard of hearing viewer who had 
difficulty following TV dialogue. While 
there were no serious technical difficul¬ 
ties about providing him with a simple 
hearing aid, the non-technical problems 
encountered in such cases warrant some 
discussion. 

In fact, it is the technical simplicity 
which prompts my first comment. Since 
I imagine that almost any one of my 
readers could come up with a suitable 
circuit “out of his head,” why does it 
appear—to me at any rate—that so 
little advantage is taken of this fact by 
people who could obviously benefit by 
it? 

Why do they persist in depriving them 
selves of enjoyment, as well as often 
spoiling the enjoyment of others, when 
an almost ideal solution is available at 
a very moderate cost? (I am referring 
mainly to those people whose loss is 
not sufficient to justify a hearing aid 
but who, for one reason or another, 
have difficulty in following TV dialogue.) 

One reason, I feel sure, is that they 
just do not realise how easy it is to 
do something about it. And for this, the 
serviceman is probably as much to blame 
as anyone. For who is in a better posit¬ 
ion to advise his customers? On the other 
hand, how often does he grasp this 
opportunity? 

Much too infrequently, I feel. 

OLD WIVES TALES 

Another reason is that, even when 
people are aware of such things, they 
often have very distorted ideas about 
them. Many misconceptions are based 
on what they have been told—second 
or third hand—about hearing aids: That 
they are costly, that they are uncomfor¬ 
table, and hard to use. As a result, they 
won’t even entertain the idea of any form 
of TV aid. 

In some measure, the criticisms level¬ 
led at the conventional hearing aid may 
be—or might have been—true. It is true 
that they are costly; though no more so 
than is justified by the precise nature of 
their construction, the research needed 
to produce them in the first place, and 
the relatively small market over which 
such costs must be spread. 

It is also true that some early designs 
may not have been the most comfortable 
or attractive, but this is hardly true 
today. 

As for their being hard to use, this 
is a problem more inherent in the job 
they are trying to do, than in the quality 
of the instrument. Basically, it concerns 
the difficulty in discriminating between 
wanted and unwanted sounds. The prob¬ 
lem is partly psychological—often ag¬ 
gravated by age and lack of under- 
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standing of its nature—and partly acou¬ 
stic. More specifically, the latter is due 
to the substitution of monaural hearing 
(one ear) for the binaural (two ear) 
system which nature normally provides. 

It would be easy to discuss these 
hearing aid problems at considerable 
length, but that was not my purpose in 
raising them. I raised them simply to 
make the point that, whatever they are 
or for whatever reason they exist, they 
most emphatically do not apply to the 
simple earphone connected to a radio 
or TV set. 

And again it falls to the lot of the 
serviceman to clarify these points. How¬ 
ever, in order to offer accurate advice, 
he must first be aware of the problems 
himself, and to anticipate the objections 
likely to be raised. Only then can he 
have logical sounding—and truthful— 
answers ready for them. 

STARTING POINT 

Which is precisely why I have jotted 
down my thoughts on the subject. They 
may not be the last word on it, but 
they should provide a goood starting 
point for anyone faced with the problem. 

As I intimated at the beginning, all 
this was brought on by a typical case. 
The people concerned were a retired 
couple, living on a pension which at 
least allowed tham to live in reasonable 
comfort. And, as is so often the case, the 
TV set was their major source of enter¬ 
tainment. 

It was while I was attending to a 
minor defect in the set thet the lady of 
the house first raised the subject, com¬ 
plaining that her husband seemed to have 
considerable difficulty in hearing every¬ 
thing that was said on the program. 

This rather surprised me, because I 
had spoken to her husband many times 
and had never had the slightest difficulty 
in making myself understood. In fact, 
it never occurred to me that there was 
any question of his being hard of hear¬ 
ing. When I expressed this surprise, his 
wife confirmed that he seemed to have 
little trouble with normal conversation, 
but insisted that he had difficulty with 
TV dialogue. 

As it happens, this is not an uncom¬ 
mon complaint, though I’m not quite 
sure just why it is so. The most likely 
explanation seems to be that the hearing 
is marginally down, particularly at the 
high frequency end, so that speech is 
fully intelligible only under ideal condi¬ 
tions. And, in practice, the victim, pro¬ 
bably subconsciously, gets into the habit 
of creating ideal condii:ions whenever he 
possibly can. He avoids conversations 
at distances of more than a few feet, 
makes sure he can watch the speaker’s 
lips, and probably takes other unconsci¬ 
ous precautions. 


But TV sound is a different proposi¬ 
tion. In the first place, and with all due 
respect to recording engineers, the sound 
which comes off a 16mm. release print 
is just not as good as the original. Add 
to this the fact that one normally sits 
at some distance from the speaker, as 
dictated by viewing requirements, and 
the likely absorbtion of vital high fre¬ 
quencies by carpets, curtains, etc., and 
we have sound which, at the listener’s 
ear, is sufficiently degraded to embar¬ 
rass the hard of hearing. 

DOMESTIC STRIFE 

Something like this, I imagine, was 
happening in this case. However, there 
was more to the problem than the 
occasional missed word or sentence. 
What really prompted the lady to seek 
my help was a very irritating habit her 
husband had aquired which, I gathered, 
seriously threatened the peace of the 
matrimonial home. 

It seemed that whenever he 
thought he missed a word or sentence, 
he would turn to his wife and say, “What 
did he say?” 

A simple enough question? — try it 
on your own wife sometime and see 
what happens. 

In the first place, the re-telling of a 
dramatic piece of dialogue is not every¬ 
body’s forte. At the very least, the words 
will lose most of their drama in the 
retelling, while some people are 
downright embarrassed at even making 
the attempt. 

More important, however, is the fact 
that TV action, like the tide, waits for 
no man. While the lost dialogue was 
being recounted, and even explained 
on occasions, more dialogue was being 
presented. By the time the doubtful 
point had been clarified, there was little 
chance of picking up the thread of the 
story. 

So, could I help? I said I thought a 
simple earphone aid should solve the 
problem, would be simple to fit, and 
need not cost more than a few pounds. 
The lady was delighted but the husband, 
on being tactfully approached by her, 
with yours truly as moral support, was 
quite cold on the idea. He had obviously 
heard stories about conventional hearing 
aids and their problems and was unable 
to appreciate the difference between the 
two arrangements. 

STRATEGIC RETREAT 

Even when I tried to explain that the 
proposed aid would not suffer from the 
same problems, it was obvious that I 
was not making much impression. So 
rather than risk antagonising him fur¬ 
ther, I dropped the subject. 

But I didn’t intend to be beaten. Over 
the next few days, during odd slack 
periods, I gathered together an inex¬ 
pensive miniature magnetic earphone, 
hearing-aid style, a length of very light 
twin flex, and a 50-ohm pot. to serve as 
a volume control. I connected it all up 
in temporary, though neat, fashion, witn 
a couple of alligator clips on the end of 
the flex for quick connection across the 
speaker voice coil. 
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A quick test across a 15-ohm voice 
coil confirmed that this simple set-up 
would give quite a useful lift. With the 
speaker level adjusted for comfortable 
room listening, at normal distance, the 
effective volume available in the ear¬ 
phone was substantially higher. And 
since the customer's hearing loss 
was obviously slight, I felt that this 
order of gain should be enough to over¬ 
come it. Where more severe orders of 
loss are encountered it may be necessary 
to use a step-up transformer of some 
kind to give enough level. 

However, a word of caution here. 
Where the loss is severe — possibly 
such that the person should be using a 
hearing aid, even if he isn’t — it would 
be wise to go easy. Such orders of loss 
almost invariably include other compli¬ 
cations, such as severe frequency dis¬ 
crimination, and intolerance to wide, or 
even normal, dynamic range. 

DANGEROUS APPROACH 

Any attempt to solve the problem by 
sheer brute force may not only prove 
unsuccessful, but may actually irritate 
and disturb the victim. This, in turn, 
may do a lot of harm psychologically, 
creating the impression that this is all 
the help he can ever hope to obtain 
from any hearing device. 

In such cases it is far better to en¬ 
courage the use of a proper hearing aid. 
If prescribed by a qualified hearing aid 
specialist this will contain whatever fre¬ 
quency compensation, “cushioning’* —a 
form of automatic gain control to restrict 
the dynamic range—and other refine¬ 
ments needed to give the user the best 
possible results. 

One such refinement will almost cer¬ 
tainly be an induction pickup coil. Used 
in conjunction with a suitable loop 
wound around the room and connected 
to the speaker circuit, it bypasses the 
acoustic link, with all its likely losses, 
and puts the listener in direct contact 
with the signals in the set, but modified 
to suit his hearing loss. 

This has proved to be an eminently 
successful method of providing good 
quality TV sound to the users of hearing 
aids, and is becoming very popular. 



COTS < 
NOTCHES < 
TRIMS i 


SHEET STEEL TO 18 GAUGE • ALUMINIUM, 
COPPER, BRASS, PUNCHING BAKELITE, OTHER 
SIMILAR MATERIALS +o 16 GAUGE. 


It's the New 


Single-hand 


ADEL 


The ONLY Hand Nibbling Tool that cuts endless varieties of shapes — 
otherwise requiring a power press equipped with unlimited supply 
of punches and dies! 

SINGLE-HANDED: 


ANOTHER ATTEMPT 

But to continue with my original 
story. At the appropriate time I paid the 
old gentleman another visit. I told him 
I had made up a rough version of a 
simple aid which I thought he might 
like to see and try. I emphasised that 
this would not obligate him in any way, 
and that I could call at some other time 
if this was more convenient. 

He still wasn’t particularly en¬ 
thusiastic, but agreed that he might as 
well try it since I had it on hand. That 
was the first point to me. The second 
one was when he saw the miniature 
earphone, and realised for the first time 
how small and light it really was. All 
I had to do now was to convince him 
that it worked, and I was home and 
hosed. 

I clipped the lead across the speaker 
voice coil, made sure the 50-ohm pot. 
was set for zero volume, then switched 
on the TV set. I particularly didn’t 
want a blast of sound at an uncom¬ 
fortable level to be the customer’s first 
introduction to the device. Instead, as 
the TV sound came on, I handed him 


YOU CAN CUT Sheet Steel to 18 gauge; Copper, 
Brass, Punching Bakelite and other similar materials 
to 16 gauge. 

YOU CAN CUT Round, Square, Irregular and Angled 
shapes any size over T V'. 

YOU CAN TRIM Undersize holes, alter and enlarge 
shapes of holes. 

YOU CAN NOTGH Clearances or Flanges on Flues, 
Air Ducts, Cowlings, Cabinets, Instrument Panels, 
Base Panels, Chassis, etc. 

‘PUNCHES 
REPLACEABLE 
IN MINUTES 
Made by 
ADEL TOOL CO., 

U.S.A. 


SAVES TIME 
LABOUR & COST. 

A precision tool for custom- 
built radio assemblies, 
special sheet metal work in 
factory or home. 


Note the Low Cost 
only 75 '- 
TAX EXEMPT • ROST FREE 


Available From 

RADIO SUPPLY STORES EVERYWHERE 

or direct from the Distributor: 


(Continued on page 44) 


WATKIN WYNNE PTY. LTD., 21 FALCON STREET, CROWS 
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Research makes the difference 



DOUBLE TRACK 
TAPE RECORDERS 


compact light 


economical 


MODEL TC-211 
PRICE 52 GNS. 


* Exceptionally light 

* Volume control for mixed recordings 

* Variable tone control 

* Monitoring through earphone 

* Simple operation: single function selector 

* Hi-Fi recording with SONY dynamic microphone. 


Power 
Reel Size 
Tape Speeds 
Playing Time 

Output 

Speaker 

Inputs 

Recording 

Weight 

Accessories 

Included 


240 volts 50/60 cycles 
Up to 5” 

3£ ips and 1 7/8 ips 
3 hours at 1 7/8 ips 
H hours at 3£ ips 
Maximum 1.5 watts 
8 x 15 cm oval 
Microphone (1): Radio (1) 
AC Bias, dual track 
lOlbs approx 

Dynamic Microphone (1) 
Sonitape Super 5 tape (1) 
5” empty reel (1) 

Radio cord (1) 

Crystal earphone (1) 
Lubricating oil (1) 

Splicing tape (1) 

Polishing cloth (1) 
Accessory case (1) 




MODEL 272 
PRICE 98 GNS. 


* Complete push button operation 

* Instant speed selector (7.5 and 3.75 ips) 

* Line/Mic separate mixing control 

* Low Z microphone gives 15,000c/s recording 

* Playback tone control 

* Tape Counter and instant stop 

* Record level indicator 


* 


Removable carrying handle 


Power 
Tape Speed 
Response 

Wow/Flutter 
Recording 
Playing Time 

Reel Size 

Output 

Inputs 


240 volts 50 cycles: 50 watts 
Selection of 7.5 and 3.75 ips 
50-15,000 c/s at 7.5 ips 
50-9,000 c/s at 3.75 ips 
Less than 0.3 p.c. 

Dual Track 

1 hour at 7.5 ips 

2 hours at 3.75 ips 
Up to 7” 

2 watts maximum 
Mike (1) Radio (1) Aux (1) 


Available at till leadinq stores-—trade enquiries welcomed 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY. MA8411 


ALSO AT: 

15 Abbotsford Street, 77 Wright Street, 
Nth. Melbourne. 30-2491 Adelaide. LA 5117 


AGENTS: 

T. H. Martin Pty. Ltd. K. W. McCulloch Pty Ltd. 
35 Charlotte Street, 109 York Street, 

Brisbane. 21-1785 Launceston. 2-5322 
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Research makes the difference 

TAPE 



RECORDING 



SIGNAL NOISE: better than 56 db 

PRINT EFFECT: better than 53 db 


SON1-TAPE (i u Width) 


TYPE 

REEL 

SIZE 

PLAYING TIME 

Length 

TAPE BASE 

PRICES 

V} IPS 

H 

IPS 

ONE SIDE 
OF TRACK 

BOTH SIDES 
OF TRACK 

ONE SIDE 
OF TRACK 

BOTH SIDES 
OF TRACK 

FEET 

PY-3A 

3" 

10 min. 

5 min. 

20 min. 

10 min. 

200 

Acetate 


10 

0 

PY-5 

5" 

32 min. 

16 min. 

64 min. 

32 min. 

600 

Acetate 

1 

2 

6 

PY-7 

7" 

64 min. 

32 min. 

128 min. 

64 min. 

1200 

Acetate 

2 

5 

0 

PY-6 

6" 

44 min. 

22 min. 

88 min. 

44 min. 

830 

Acetate 

1 

15 

0 

MY-3 

3" 

14 min. 

7 min. 

28 min. 

14 min. 

260 

Polyester 


14 

0 

MY-5 

5" 

48 min. 

24 min. 

96 min. 

48 min. 

900 

Polyester 

2 

0 

0 

MY-7 

7" 

96 min. 

48 min. 

192 min. 

96 min. 

1800 

Polyester 

3 

15 

0 


SPECIFICATIONS 


Sensitivity (0.2 Kc) +1-2 dB 

Level Variation (0.2 Kc) under I dB 

Frequency (I Kc) ±0.5 dB 

Characteristics (7 Kc) ±1.5 dB 


Print Effect (I Kc) over 53 dB 
Erasure 

Characteristics (I Kc) over 68 dB 
Signal: Noise over 56 dB 


Available at all leading store s — trade enquiries welcomed 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY. MA8411 

ALSO AT: AGENTS: 

15 Abbotsford Street, 77 Wright Street, T. H. Martin Pty. Ltd. K. W. McCulloch Pty Ltd. 

Nth. Melbourne. 30-2491 Adelaide. LA 5117 35 Charlotte Street, 109 York Street, 

Brisbane. 21-1785 Launceston. 2-5322 
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“OXFORD” 

INSTRUMENT GASES, 
CHASSIS AND PANELS 

SPEAKER CASES 


Round 


SP.3 3in hole 

1 12 

6 

SP.4 4in hole 

1 15 

0 

SP.5 5in hole 

1 17 

6 

SP.6 6in hole 

2 5 

0 

SP.8 Sin hole 

2 7 

6 

Plus 124% 

tax 


Oval 

SP.53 5x3 hole 

2 7 

6 

SP.74 7x4 hole 

2 17 

6 

SP.96 9x6 hole 

3 15 

0 

Plus 124% 

tax 


CRYSTAL DIODE 

NOISE 


GENERATOR Oct. 

1963 


Case MC4 

1 5 

0 

Chassis and Plain 
Front Panel 

2 12 

6 

Printed Panel 

19 

6 

Engrave Panel 

2 10 

0 

Plus 124% 

tax 


PLAYMASTER 106 

Case 

2 15 

0 

Chassis • 

2 8 

6 

Printed Panel 

19 

6 

Engrave Panel 

2 10 

0 

Dial Assemble 

1 15 

0 


Plus 25% tax 


MULTI METER, May 1963 

Case and Fittings 5 0 0 

Printed Panel 1 10 0 

Engraved Panel 3 5 0 

Plus 121% tax 

ALL GOODS PLUS FREIGHT 
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Serviceman—Cont. 

the earphone, showed him how to sit 
it in his ear, then gently advanced the 
50-ohm pot. 

I didn’t need to be told when he heard 
| the sound in the phone, the look on 
his face was enough. Then I showed 
him how to adjust the volume himself 
and let him set it to his own liking. 

From that point on there was no 
question about his being completely sold 
on the idea. His attitude changed com¬ 
pletely and he was as enthusiastic as a 
child with a new toy.' All he wanted 
to know was how soon I could fit it 
permanently. 

In fact, it didn’t take me long. I had 
already mentally nominated a small 
plastic case to house the volume control 
and terminate the cable connections. 
Having obtained it I had only to drill 
three holes, fit the control and cables 
into them, and complete the few con¬ 
nections. I had it all finished by the 
following day and was on my way back 
to the customer. 

To fit it to the set I simply soldered 
the two phone wires to the voice coil 
terminals and provided a strain knot to 
protect them against accidental tugs. 
Then I handed it over to the customer 
for a final try out. 

EVERYBODY HAPPY 

He was as delighted as before. So, 
too, was his wife, though I suspect for 
a different reason. Doubtless she was 
looking forward to some interruption- 
free entertainment, possibly for the first 
time since they had acquired a TV set. 

Strangely enough, a subsequent check 
on the level the customer elected to use 
showed that it was not substantially 
higher than one would expect for a 
person with normal hearing. To my 
mind, this merely confirmed what I al¬ 
ready suspected: That the losses were 
mainly those involved in the acoustic 
path between the speaker and the lis¬ 
tener. Once this was bypassed the cus¬ 
tomer needed little more than a normal 
level to provide good hearing. 

To change the subject rather abruptly, 
here are a few comments on the new 
TV channel soon to appear in Mel¬ 
bourne. Naturally, the advent of a new 
TV channel anywhere may raise techni¬ 
cal problems, but particularly so when, 
as in this case, it involves a frequency 
not envisaged in the original 10 channel 
allocation. 

I am not suggesting that these remarks 
will come as news to those servicemen 
within range of the new transmitter. 
Rather, I feel that their experience, as it 
has been reported from various sources, 
may be of interest to other readers, or 
even to other servicemen if the same 
channel is likely to be used in their 
district in the future. Fortunately, being 
a Sydneyian, I don’t have to worry about 
it. 

Which brings me to the first point, 
albeit a non-technical one. Just what 
does one call the new Melbourne chan¬ 
nel? I have heard it called 
variously “Channel Zero,” “Channel O” 
(Oh), “Channel Nought,” and even 
“Channel Ought”! Perhaps the least said 
about this last one the better, leaving 
three legitimate possibilities. 

Of these, most people seem to favour 
“Channel O,” and this at least has plenty 
of precedent to justify it. Two examples 


that immediately come to mind are the 
decimal values of capacitors and other 
components as normally expressed in 
everyday speech, and the officially 
accepted pronunciation laid down by the 
P.M.G.’s Department for quoting tele¬ 
phone numbers. 

On the technical side the two main 
problems are aerials, and tuner modifi¬ 
cations for older sets. In the matter of 
aerials, it was originally feared that the 
majority of existing aerials might prove 
unsuitable for the new channel, exhibit¬ 
ing both poor sensitivity and unsuitable 
field patterns. 

The latter, it was felt, would be 
caused by the channel 2 aerial-reflector 
combination tending to function as an 
aerial-director combination at the lower 
frequency. However, since the channel 
started testing recently, it has become 
apparent that the majority of old aerials 
in average districts are able to receive 
it quite well. Only in difficult locations 
does it appear that new aerials will be 
needed. 

EXPLANATION 

This is not the contradiction between 
theory and practice that it might appear 
at first glance. There is little doubt that 
the field pattern will be far from perfect 
in most cases, but the point is that this 
is only important if there is some reflect¬ 
ing surface to direct unwanted signals 
towards the aerial. In the relatively level 
area of Melbourne and its suburbs such 
surfaces are few, and many viewers can 
“get away with it.” I imagine it would 
be a different matter in the heavily un¬ 
dulating Sydney area. 

If a new aerial is needed the aerial 
manufacturers suggest two approaches. 
One may either fit a channel O aerial 
only, suitable for coupling to the existing 
aerial or, if the existing aerial has seen 
better days, a completely new one to 
cover all four channels. 

The tuner position is much as it has 
been for other new chanhels. 
Turret tuners are relatively easy to fit 
with replacement biscuits and, after 
some initial shortage, most types can 
now be accommodated. Incremental tun¬ 
ers are a bigger job, but can be modified 
for a reasonable charge. 

The only sour note appears to be 
that some unscrupulous technicians have 
been cheating by simply adjusting the 
slug on the channel 1 oscillator coil to 
bring it down to the channel O fre¬ 
quency. Because nothing is done to ad¬ 
just the RF section, the response of the 
tuner is severely distorted, to the point 
where it can cause poor quality pictures 
and severe frame buzz in the sound. 

DX REPORTS 

As might be expected with such a 
low frequency, channel O technicians 
report that their signals are being re¬ 
ceived in some fairly remote places. A 
number of New Zealand reports have 
been received, although this is in keep¬ 
ing with the experience of other chan¬ 
nels. 

But one of the most gratifying, and 
amusing, reports came from Proserpine, 
northern Queensland. Gratifying be¬ 
cause there are several mountain ranges 
in the 1,200-odd mile path between the 
two points, and amusing because of 
comment it contained. The viewer re¬ 
ported that the sound was “good” but 
the picture “only fair.” He wanted to 
know what the station intended to do 
to improve his picture quality! 
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CHAPTER 12: Valve equipment power supplies. Problems 
in using AC to heat valves. The indirectly heated valve and 
its use. The full-wave rectifier, using thermionic and 
semi-conductor diodes. Voltage doubler and half-wave rectifiers. 
Transistor equipment power supplies and the bridge rectifier. 


F OR the sake of simplicity, most of 
the circuit discussion to date in this 
course has assumed the provision of suit¬ 
able filament, bias and high tension 
voltages, without much emphasis on how 
such voltages are obtained. In this 
chapter, we explain how supply voltages 
are derived from the AC power mains in 
an ordinary domestic receiver. 

In the early days of radio, receivers 
were invariably supplied from batteries. 
It was commonplace to use either an 
accumulator for the filament supply or a 
number of heavy-duty dry cells capable 
of supplying the requisite and often con¬ 
siderable filament current. 

The grid bias voltages were taken 
from a special bias battery, not intended 
to deliver significant current, but with 
tappings at each cell junction to give 
voltages in 14-volt steps to 44 volts or 9 
volts—to quote what were common 
figures. 

For the high tension supply, radio “B- 
batteries” were used. These were large 
and rather expensive banks of dry cells, 
usually made up in 45-volt blocks and 
tapped at 221 volts. Two such B-batteries 
in series could supply 90 volts, while 
three in series were commonly employed 
to give 135 volts. How cumbersome and 
expensive batteries were tends to be for¬ 
gotten in these days of transistor 
receivers. 

While the early sets were simple 
enough from the designers’ point of view, 
the need to provide, attach, and con¬ 
serve batteries was a constant worry to 
radio set users and it was natural that 
efforts should be made to cut the oper¬ 
ating costs, at least. 

As a result, various gadgets appeared 
aimed at supplementing or replacing the 
expensive batteries. 

Numerous chargers or “trickle charg¬ 
ers” were put on the market for radio 
accumulators. The chargers might deliver 
currents up to 3-odd amperes and would 
top up a discharged battery in a day or 
so. Trickle chargers were designed to be 
left on more or less continuously, keep¬ 
ing the battery full at all times and sav¬ 
ing the hitherto regular trip to the local 
garage for a battery re-charge. 

So-called “B-Battery Eliminators” were 
released to replace the high-tension bat¬ 
teries altogether. These incorporated 
transformer, rectifier and filter system, 
rather like a modern AC power supply. 
Various resistors and tapping points were 
included so that they could supply the 
requisite intermediate voltages at the 
order of current drain commonly encoun¬ 
tered in battery sets of the day. 

Some B-battery eliminators also includ¬ 
ed auxiliary circuits to provide negative 
bias voltages, although the cost of a bias 
battery was never a major item. 


These various units enjoyed a limited 
degree of popularity, but the obvious 
objection of having gadgets and accumu¬ 
lators attached to the family radio pro¬ 
vided strong incentive to produce receiv¬ 
ers which could simply be plugged into 
the power point and operated tnerefrom 
just like any other electrical appliance. 

Initially, the main difficulty was that 
of providing filament supply. For reasons 
we shall see a little later, AC from the 
power mains could not readily be 
changed to DC at the voltage and current 
needed to operate a number of parallel- 
connected filaments. 

There were—and still are—two basic 
objections to applying AC to valve 
filaments. 

The first and obvious one stems from 
the fact that the plate current of a 
(directly heated) valve is controlled sub¬ 
stantially by the voltage present between 
grid and filament, this voltage being the 
sum of: 

(1) The voltage along the filament it¬ 
self; 


Figure 1: In a 
"battery " valve, 
p o t e n tials are 
normally reckoned 
in respect to the 
negative filament 
pin as in (a). 
Early attempts to 
use directly 
heated valves with 
AC on the fila¬ 
ment involved the 
use of a centre- 
tapped filament 
circuit as in (b). 


reversed, so that the negative end of the 
filament and the positive side of the bat¬ 
tery were earthed, the effective bias be¬ 
tween grid and the earthed end of the 
filament would still be minus 1.5 volts. 
However, the grid would be 1.5 volts 
POSITIVE with respect to the other end 
of the filament and the average or mean 
bias from grid to the centre of the fila¬ 
ment would be zero 

As a result, plate current would be 
greater than with the normal battery 
connection. 

It follows that if the effective bias and, 
with it, the plate current, changes when 
the filament battery is reversed then ap¬ 
plication of an alternating potential to 
the filament would cause the plate cur¬ 
rent to vary at 50 cps. This alternating 
plate current would be heard in the out¬ 
put of the receiver as an intolerable 
hum, over and above the desired signal. 

The effect could be cancelled partially 
by supplying the filament from a source 
of alternating voltage with its centre tap¬ 
ping point earthed, as in figure lb. In 
this way the average potential of the 
filament with resoect to ^rid would re¬ 
main constant and the effect of either end 
of the filament swinging negative would 
be cancelled by the other end swinging 
simultaneously positive. 

Unfortunately, the problem does not 
end with an effort to balance the fila¬ 
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(2) The deliberately applied negative 
bias, and 

(3) The input signal voltage. 

Consider the basic circuit shown in 

figure la. Following common practice, 
the negative end of the filament is 
earthed, forming the reference point 
from which other voltages applied to the 
valve are reckoned. Thus, nominally,the 
valve would be operating with a negative 
grid bias of 1.5 volts. 

In point of fact, however, this figure 
of bias only applies between the grid 
and the negative end of the filament. 
As far as the other end of the filament 
is concerned, the bias is really 44 volts, 
being the difference between minus 1.5 
and plus 3.0 volts. 

The average or mean bias effective at 
the centre of the filament must obviously 
be the sum of the applied bias plus half 
the filament voltage — in this case a 
total of 3 volts — and the plate current 
assumes a certain value as a result. 

If the filament battery were to be 


ment circuit. During each cycle the volt¬ 
age applied to the filament rises to a 
peak value in one direction, falls to zero, 
swings to a peak in the opposite direction 
and then falls again to zero. 

As a result, the filament temperature 
varies in a cyclic fashion and with it, 
the supply of electrons. This tends to 
produce hum in the output quite inde¬ 
pendently of any interaction between 
grid bias and AC. on the filament, as 
already explained. 

Despite these very serious problems, 
the first all mains-operated receivers did 
use directly heated valves in most 
sockets. 

The valves were not ordinary battery 
types, however, but had special low- 
vo.tage high-current filaments which 
were massive enough to maintain a 
fairly even temperature, notwithstanding 
the AC supply. 

The designers did not rely on a centre- 
tapped transformer winding, either, but 
earthed the filament wiring through an 
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30 WATT 
12v. All Transistor 
P.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front panel and hardware £5/4/. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. 


TRANSISTOR COILS 



AND IF'S 


Pari 

No. 


174 

Single Tuned IF 455 Kc 

16/- 

175 

Single Tuned IF 455 Kc 

16/- 

176 

Double Tuned IF 455 Kc 

17/- 

’ 77 

Double Tuned IF 455 Kc 

17/- 

178 

Double Tuned IF 445 Kc 

17/- 

179 

Transporta IF 

17/- 

248 

Osc. Coil 

15/- 

249C Aerial Coil with rod 

£1 

252 

RF Coil 

16/- 

253 

Car Aerial Coil 

17/- 

221 

Aer Coil Valve 

17/- 

223 

Osc. Coil Valve 

15/- 

1 18 

IF Var. Freq. 445 Kc 

18/- 

119 

Standard IF valve 445 Kc 



Sales Tax Included 

17/- 


ORDER BY MAIL 
CHEQUE, POSTAL NOTE 
OR MONEY ORDER DIRECT 
TO R.C.S. (add postage) 


z*^_ R.C.S. 

'w**** ! COMPLETE 

QUM/ry DO IT 

C0N$mC7/0Nf 

mr~ mm 

KITS 

O First time in Australia • It's fun, it's guaran¬ 
teed to save £s a Build any of these in one even¬ 
ing ® Compactly designed , fully engineered 

Comparable to the finest commercial sets 
€ Beautiful cabinet, high impact plastic • Every¬ 
thing included, even the smallest screw • Stan¬ 
dardisation — cabinet and parts interchangeable 
8 Minimum of tools required 8 New simple 
adjustment technique ® No technical knowledge 
• No expensive test equipment • Everything fits. 
Transistor 3 Complete Kit No. 644 _ _ __ -- £12 0 0 

Transporta 4. Complete Kit No. 646 -- -- 15 0 

Transporta 6. Complete Kit No. 650 -- -- ® ® 

Super RF Transporta 7. Complete Kit No. 640 £21 15 0 

Super RF Transporta 7. Basic Kit No. 641 £13 0 0 

Super 7 Portable-Car Radio identical to 640. 

Extra switch and car aerial coil. Complete 

Kit No. 642 - - - ,r* 23 r,?*^ 

BASIC KIT CONSISTS OF: Necessary coils, I.F. s, Printed 
Circuit, Cabinet, Dial, Knobs and hardware. 

Postage 7 /6. Battery 10/ extra. ________ 

NEW BATTERY SAVER KIT 

6 or ?v. Size 3>/ 2 ”L x 2>/ 2 *'W x l»/j"H. Replaces battery 
in youT transistor radio. Operates from the power. Part 
AK7 Dr,«* 1/ £2/197 


PERSONAL 
TRANSISTOR RADIO 

I Transistor, I Diode. 

No. 582—Do-It-YOURSELF Kit of Parts 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582, 593 I/. No C.O.D.s. 


All transistor 


CAR RADIO 

No. 655—Basic Kit, consists cabinet, 
dial, 6 coils, choice, hardware and 
printed circuit. £ 12/15/. 

No. 654. Complete Kit of parts, to 
smallest screw. £26/10/. 

Postage on 654 and 655, 10/. 


Part No. 

624 PADDERLESS GANG 

COIL KIT £2 II 0 

49 Padderless 3 gang £ I 13 0 

255 Ferrite rod aerial £ I 0 0 

256 Std. aer. coil 17/- 

257 R.F. coil 16/* 

258 Osc. coil 15/- 



Develop theory with 

P E T E practice — 


philco: ELECTRONIC TRAINING EQUIPMENT 


today’s system for training 
tomorrow’s finest technicians 


Philco Electronic Training Equipment—PETE as it is rapidly becoming 
known — is specially designed to cover completely the two stages in 
technical training: stage one — supports lecture with a practical de¬ 
monstration of both fundamental and advanced circuits; stage two — 
allows students to apply lecture theory with actual working equipment. 
In this thoroughly comprehensive way PETE simplifies the work of 
instructors and students: makes the subject easier to understand and 
remember. 

Precision built for years of service, and adaptable for new circuits and 
systems. PETE has a place in every training programme. It is today's 
system for tomorrow's finest technicians. 

FROM R/T TO RADAR ... Semiconductors and Computers ... 

. . . PETE covers all types of equipment. The flexibility of its Circuit 
Demonstration Units allows fundamental circuits to be shown first, 
followed by interconnection for complete operating systems, from 
simple r/t to complicated radar. Complementary laboratory chassis 
enable the student to work in a similar way. 

Details 

If you would like to know more about PETE, its possibilities and 
capabilities , please write for full details. 


D. R. JOHNSTON & CO. 

PROPRIETARY LIMITED 

Sole Australian Distributors for Philco Electronic Training Equipment 
••STANHILL" 33 QUEENS ROAD. MELBOURNE. S.C.2.TELEPHONE 26 1381.TELEGRAMS 4 CABLES ••VIATON” MELBOURNE 
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adjustable “centre-tapping” resistor 
which was set in each receiver to give 
the lowest possible order of hum. 

But, for all these precautions, early 
mains-operated receivers were distin¬ 
guished by their very high hum level. 

A satisfactory solution to the pro¬ 
blem only came with the introduction 
of valves having “indirectly heated” 
cathodes. Figure 2, reprinted from the 
earlier chapter on valves, illustrates the 
difference between such valves and 
earlier types having directly heated fila¬ 
ments. 

In the case of indirectly heated valves 
electrons are emitted from the surface 
of a metal tube, which is coated with 
suitable emissive oxide. This is com¬ 
monly referred to as the “cathode.” 

Inside the tube, but insulated from it 
electrically, is a “heater” element, the 
sole purpose of which is to raise the 
temperature of the cathode tube or 
sleeve to a red heat, so that it will 
emit electrons freely from its surface. 
The heater element plays no other part 
in the functioning of the valve. 

This being the case, it can be fed 
from either an AC or a DC source 
and does not affect bias or signal vol¬ 
tage, which is purely a matter of the 
relative voltage between the grid and 
the cathode sleeve. What is more, the 
mass of the heater and cathode assembly 
is such that its temperature does not 
vary to any noticeable extent over the 
AC input cycle. The two major sources 
of hum are therefore obviated. 

With the development and release of 
valves having indirectly heated cathodes 
the major problem with all-mains opera¬ 
tion disappeared and numerous receivers 
were released using them. It was still 
necessary to produce from the mains a 
pure DC supply for the valve plates 
and screens, but, as we shall see, this 
was not— and is not—a major problem. 

Figure 3 shows a typical valve rectifier 
power supply circuit, whose operation 
we can proceed to discuss. 

The heart of the supply is the power 
transformer, which is shown diagrama- 
tically as a number of windings adjacent 
to an iron core. 

The incoming power lead is connected 
across the PRIMARY winding, which 
will normally be rated to receive an 
input of 240 volts AC. It must be AC. 
A power transformer MUST NOT BE 
CONNECTED across DC mains. If it 
is, it is almost certain to blow the fuses 
or burn itself or do both! 

The reason for this is not hard to 
discover in that a transformer relies 
for its operation on a constantly chang¬ 
ing magnetic field. 

As the alternating current from the 
power mains flows to and fro through 
the primary winding, it causes a strong 
magnetic field in the iron core to build 
up and collapse in cyclic fashion. 

The moving lines of force thus created 
induce current and voltage in the various 
SECONDARY windings, obeying the 
laws of magnetism explained in an 
earlier chapter. 

The alternating voltage developed 
across each secondary winding is almost 
exactly proportional to the ratio of turns 
between the primary and the secondary 
winding in question. 

Thus, if there are 1,200 turns on the 
primary winding, a secondary winding 
also having 1,200 turns would deliver 
the same 240 volts as fed into the 
primary—because the turns ratio would 
be 1:1. 
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Figure 2: Illustrating the difference 
between a directly heated filament (a) 
and an indirectly heated cathode (b). 
AC can be applied to the heater in 
(b) without producing hum or other¬ 
wise affecting the operation of the 
valve . 

On the other hand, if a 6.3 volt wind¬ 
ing is required to operate a number of 
valves with 6.3 volt heaters, then this 
heater winding would need to have 
1,200 times 6.3/240, or approximately 
32 turns. 

In the above illustration we suggested 
1,200 turns for a 240-volt winding on 
the assumption that the transformer 
might be wound on the basis of five 
turns for every volt of input or output. 
This is a likely enough figure, but, in 
practical transformers, the turns-per- 
volt figure may vary considerably from 
one type to another, according to the 
size of the core, the grade of the iron 
used and the ideas of the designer. 

The thickness of the wire used on 
each winding depends on the current 
which it has to handle or deliver. In the 
case of a heater winding, which may be 
required to deliver several amperes, rela¬ 
tively thick wire has to be used and it 
is commonplace to see heater windings 


deliver 6.3 volts at two amperes. One 
intended for use in a television receiver 
may have two or three windings to 
supply the larger number of valves 
involved. 

In the circuit of Figure 3 we have 
shown two heater (or filament) windings, 
one to supply the rectifier and the other 
to supply the heaters of all other valves 
in the receiver. The latter is marked 
“6.3V” because most valves intended for 
mains operation have a 6.3-volt heater. 

The winding is also shown as having 
a centre-tap connection, earthed to the 
chassis. This earth connection has 
nothing to do with the basic functioning 
of the associated valves since, as we 
pointed out earlier, the heater’s only 
role is to raise the temperature of the 
cathode sleeve so that emission can take 
place. 

Heater wiring is usually earthed for 
two reasons: 

Firstly, the heater winding is very 
close, inside the transformer, to other 
windings producing high alternating 
voltages. Because there is some capaci¬ 
tance between them, some of the high 
voltage energy can be coupled capaci- 
tively to the heater winding and to the 
wiring connected to it. 

This doesn't interfere in any 
way with the basic operation of the 
heater circuit but the high ripple voltage 
present on the heater wiring throughout 
the chassis can couple into grid circuits 
and p r °duce an objectionable hum or 
buzz in the output. 

A second reason is that wiring running 
from one stage to another throughout 
a high-gain receiver can transfer sig¬ 
nals by stray coupling and pro¬ 
duce troublesome regeneration. 

Earthing the heater wiring largely 
obviates both effects. 


Figure 3: A 

typical power 
supply circuit us¬ 
ing a thermionic 
(i.e. valve) recti¬ 
fier, as used in 
most receivers and 
amplifiers still in 
use. Supplies using 
semi c onductor 
rectifiers are now 
gradually taking 
over . 



using 16-gauge enamelled wire or 
thicker. 

It is important to realise that the 

gauge of wire used in a transformer 
winding determines only the amount of 
load current it can handle, without over¬ 
heating, IF REQUIRED TO DO SO. 

Thus a winding rated to deliver, say, 

three amperes, can deliver up to three 
amperes without tending to overheat, 
according to the number of valves which 
may be connected to it. If only one 

valve were connected to the particular 
winding, the current drawn from it 
would probably be less than one amp. 

Typical radio type power transformers 
may have one or two, or even three, 
heater windings, to give the amount of 
voltage and current likely to be required 
in the particular sets for which they are 
intended. 

A small transformer, intended for use 
in a four-valve mantel set, may only 
have a single heater winding rated to 


Although we have shown a centre-tap 
earth return, this is not strictly neces¬ 
sary except, perhaps, in equipment hav¬ 
ing very high audio gain. In many cases 
it is sufficient to earth one side only of 
the heater wiring. 

It should be emphasised that there can 
be no question of applying an alternat¬ 
ing potential to the plates, screens or 
grids of amplifying valves, since the al¬ 
ternation would be construed as a low 
frequency signal and heard in the output 
as a hum, blanketing any other signal 
which might be present. 

For these electrodes, AC from the 
mains must be rectified and filtered till 
it becomes virtually pure DC. 
This involves, normally, a high tension 
secondary winding on the power trans¬ 
former, a rectifier valve, a filter choke 
and two or more filter capacitors. 

As might be expected, the high ten¬ 
sion winding involves many turns of 
fairly fine wire, so that a considerable 
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SWITCH operates by using only light pressure 

The Scope exclusive “Switch-Ring” means de¬ 
pendable operation, no metal to metal contact to 
burnout. Can operate from any point throughout 
360° turn of the handle, and so ensure the best 
angle of contact for the soldering tip faces and 
the joint to be soldered. 


SCOPE means — immediate heat! 

Only delay — original heat-up time — no greater 
than 6 seconds from cold, subsequent heating 
time is instantaneous with sufficient heat to 
perform all the functions of other irons from 40 
watts to 150 watts rating — Standard Model, will 
solder direct to any standard chassis, Price 55/-. 





MINISCOPE the NEW MINIATURE member of the 
Scope family, with improved insulated handle. Ideal 
for delicate or normally inaccessible soldering opera¬ 
tions. Weighs only 1|- ozs., Price 52/9. 



SCOPE de luxe iron for the ex¬ 
pert, features two-tone handle, 
stainless barrel, re-usable 
plastic pouch-pack with set of 
spare tips. Price 59/6. 


NATIONAL SCOPE 
transformer 

All Scope products 
operate with the 
highest efficiency 
when used wjth 
the Mains 
NATIONAL 
Scope Transformer, 
that is fully app¬ 
roved and recom¬ 
mended by Scope 
Laboratories Pty. 
Ltd. 



mains 


THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 


AUSTRALIAN & OVERSEAS AGENTS 

Wm. J. McLELLAN & CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-0111 


VICIUKIA 


A.E.E. CAPACITORS PTY. LTD. 

202 Bell Street, Preston. 44-0491 


Other sales enquiries to: 
QUEENSLAND: K. H. DORE & SONS, 
505-507 Boundary Street, BRISBANE. 
SOUTH AUSTRALIA: 

B. L. ANDREW & CO. LTD., 

102 Gilles Street, ADELAIDE. 


TASMANIA: W. P MARTIN PTY. LTD., 

188 Collins Street, HOBART. 

WEST AUSTRALIA: I. W. HOLMAN & CO., 
249 James Street, PERTH. 


NEW ZEALAND: H. W. CLARKE (N.Z.) LTD., 
42-46 Cable Street, WELLINGTON C.3. 

H. W. CLARKE (N.Z.) LIMITED, 

10 Teed St., Newmarket, AUCKLAND S.E.l. 
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voltage is developed between its outer 
ends. Since the voltage across it is alter¬ 
nating, each end swings alternately 
positive and negative with respect to the 
other. 

In valve rectifier circuits such as that 
shown, the high tension secondary wind¬ 
ing has a centre-tap which is returned 
to chassis (shown as earth) so that half 
the total secondary voltage appears be¬ 
tween earth and the respective ends. 
When one end of the winding swings 
positive with respect to earth the other 
end simultaneously swings negative by 
an equal amount. 

As with the heater windings, the 
rating of the high tension secondary, in 
terms of voltage and current, varies with 
the size of transformer and the receiver 
which it is to supply. A small trans¬ 
former, to supply a small mantel re¬ 
ceiver, might typically have a HT secon¬ 
dary rating of 150 volts either side of 
the centre tapping, at a nominal current 
rating of 30 milliamps — this figure re¬ 
ferring to the permissible DC load cur¬ 
rent. 

A large transformer, intended to sup¬ 
ply a large receiver, or amplifier, might 
have a voltage rating per side of up to 
400 and a nominal DC load current of 
up to 250 or even 300 milliamps. 

The two ends of the HT secondary 
winding are connected to two plates in 
a rectifier valve, as depicted. This valve 
is virtually two diode elements in the 
one envelope, the plate and filament 
structure being expressly designed to 
carry a considerable amount of current. 

A valve of this type, intended for use 
in a power supply and having two 
separate anodes or plates, is commonly 
referred to as a FULL-WAVE RECTI¬ 
FIER. 

The filament of the rectifier is fed 
from a separate winding on the trans¬ 
former, which is typically rated to 
deliver five volts at two or three amp¬ 
eres. It is quite usual for rectifier valves 
to consume considerable heater or fila¬ 
ment power, the cathode or filament 
being designed to provide copious elect¬ 
ron emission and thus allow the valve 
to pass heavy current without danger of 
early failure in service. 

To follow the action of the rectifier, 
consider the instant when a positive volt¬ 
age has appeared on the left-hand half of 
the H.T. secondary and therefore on the 
upper rectifier plate, as drawn. 

Since the plate is positive, electrons 
will tend to flow to it from the heated 
filament. We can consider the result in 
a couple of ways, both of which lead 
to the same conclusion: 

(1) In losing electrons, which are 
essentially negative charges, the filament 
of the rectifier must itself become posi¬ 
tive. 

(2) When conduction takes place 
through the rectifier, the impedance of 
the filament-to-plate path in the valve 
must decrease. The filament must, there¬ 
fore, approach the plate potential, and, 
since this is temporarily positive, the 
filament must tend also to become posi¬ 
tive. 

Whichever way one cares to look 
at it, the result is the same—a positive 
potential on the plate and conduction 
through the valve produces a positive 
voltage at the filament. 

When the same plate swings negative, 
during the next half-cycle, there is no 
conduction through the valve and, there¬ 
fore, no tendency for the filament to 
develop a simultaneous negative poten¬ 
tial. 
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On the contrary, as the first plate 
swings negative, the second plate simul¬ 
taneously becomes positive and conduc¬ 
tion takes place between filament and 
this second plate. Once again, there¬ 
fore, the filament tends to be carried 
positive. 

In other words, during successive half 
cycles, when each plate in turn swings 
positive, current flow through one half 
of the rectifier or the other tends to 
carry the filament positive also. Since 
there are 100 half cycles per second, 
with 50-cycle power mains, 100 positive 
pulses are apparent at the rectifier fila¬ 
ment per second. 

The 50-cycle alternating voltage at the 
rectifier plates is thus changed to pulsat- 


Figure 4: Most 
power supplies us¬ 
ing semiconductor 
rectifiers utilise 
the full-wave vol¬ 
tage-doubling cir¬ 
cuit , as shown 
here. It suits the 
rectifiers better, 
as well as being 
more compact and 
economical. 


ing DC at the rectifier filament, positive 
with respect to chassis and having a 
heavy ripple content of 100 cycles per 
second. 

This positive voltage is generated at 
the rectifier filament quite independently 
of the five-volts AC coming from the 
transformer winding to heat the fila¬ 
ment. This latter voltage, applied across 
the rectifier filament, raises it to operat¬ 
ing temperature. When the positive volt¬ 
age is generated, it carries the filament 
as well as the transformer winding feed¬ 
ing it, to a high positive potential in 
respect to chassis. 

Obviously enough, since the rectifier 
filament winding is expected to be at 
a positive potential with respect to 
chassis, it must not be earthed. 

Instead a wire connected to one wire 
of the filament or its supply winding 
becomes the source of the positive poten¬ 
tial which must ultimately be fed to the 
plates and screens of the amplifying 
valves in the receiver. 

However, the plates and screens must 
be fed with substantially pure DC, not 
a voltage which has a very high ripple 
content. To get rid of the ripple, it is 
necessary to use what is known as a 
FILTER system involving, usually, a 
filter choke and a number of filter 
capacitors. These are shown in figure 3, 
but an explanation of their operation 
must wait till another issue. 

There are rectifier circuits other 
than the full-wave valve rectifier type 
shown in figure 3, and the remainder of 
this chapter will be taken up in examin¬ 
ing some of the more commonly-used of 
these other types. 

Readers may recall from the earlier 
chapter on semiconductors that a semi¬ 
conductor diode behaves almost identic¬ 
ally with a valve or thermionic diode. In 
view of this, it should not be very sur¬ 
prising to learn that semiconductor 
diodes can be used in rectifier circuits 
in place of diode valves. 

In point of fact, they are somewhat 
better suited to this task than valves, as 
they require no heating power and also 
tend to conduct more easily during the 
part of the cycle when they are called 
upon to do so. They also have a longer 


life, and are more reliable in service. At 
the present time, their only disadvantage 
is that they are more expensive than 
valves where low-power rectifiers are 
required. 

Two semiconductor diodes can be used 
in a full-wave rectifier circuit similar to 
that shown using a valve in figure 3, the 
only difference being that the diodes do 
not require a 5V filament wiring on the 
transformer. They are simply wired with 
their cathode connections tied together 
as the output connection leading to the 
filter circuit and the load circuit, and each 
anode connecting to one end of the trans¬ 
former HT secondary winding. 

This type of rectifier circuit is not 
often used where semiconductor diodes 


are employed, however, because it requir¬ 
es the diodes to have a high PEAK IN¬ 
VERSE VOLTAGE RATING. The peak 
inverse voltage is the reverse-bias voltage 
which appears across each diode when it 
is “off” and the other is conducting. 

With the full-wave rectifier circuit, the 
reverse-bias impressed upon the diodes 
when they are non-conducting is actually 
2.828 times the half-secondary RMS 
alternating voltage, and this requires the 
use of costly diodes having a very high 
peak inverse voltage rating. 

Because of this, it is more usual to 
employ what is called the full-wave 
VOLTAGE DOUBLER rectifier circuit 
whenever moderate to high voltages and 
currents must be recified by semiconduc¬ 
tor diodes. Figure 4 shows a circuit 
of this type. 

A single untapped secondary HT wind¬ 
ing is used on the power transformer, 
and the winding is arranged to produce 
an alternating voltage of only HALF 
(approx.) the required DC output volt¬ 
age. It should be noted, in passing, that 
this makes the power transformer some¬ 
what simpler than in the full-wave cir¬ 
cuit, and consequently somewhat less 
bulky and costly to produce. 

Two semiconductor diodes are used as 
before, but this time they are connected 
in a different fashion. The first filter 
capacitor also undergoes a change, be¬ 
coming two separate units which fill a 
more complex role than did the single 
unit of figure 3. 

Neither end of the transformer HT 
secondary winding is earthed. Instead, 
one end goes to the junction of the two 
series-connected filter capacitors, while 
the other end goes to the two diodes. 
One diode has its cathode connecting 
to the winding and its anode earthed, 
while the other has its anode connect¬ 
ing to the winding and its cathode con¬ 
necting to the top of the uppermost 
filter capacitor and the DC output 
circuit. 

The operation is as follows: For the 
half-cycles when the top of the HT 
winding is negative and the bottom posi¬ 
tive, the “series” (upper) diode is reverse- 
biased and non-conductive. The “shunt” 
(lower) diode is forward-biased, how- 
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Grampian Reverberation! 


This fine reverberation unit is the latest release 
from the famous Grampian electronic labor¬ 
atories. Designed for use by professionals or 
amateurs, this instrument employs a pair of 
mechanical delay lines with electro-magnetic 
transducers to simulate the reverberant effect 
of the ‘‘live” hall. The total reverberation time 
at 300 c/s is greater than /wo seconds. 

Two signal paths are provided: a direct path 
through which an un-altered signal reaches the 
output, and the reverberation path. The latter 
has a separate gain or reverberation control 
which varies the ratio of reverberant to direct 
sound from zero to 1/1. All electronic circuits 
are fully transistorised. Power supplies consist 
of two nine volt batteries or 240V. A.C. adaptor. 
The unit is completely portable, and all earth 
loop and hum problems are eliminated. 

The Grampian Reverberation Unit has been 
designed to improve the quality of recorded 
music and vocals—especially where the record¬ 
ings are made under ‘‘dead" acoustic condi¬ 
tions. It has many applications in the pro¬ 
duction of dramatic effects. For further inform¬ 
ation and illustrated technical data, contact 
the Australian National Distributors. 



^ Australian Sational Distributors for these famous products: 

(EpsiylPG^MdL, 

Head Office : 28 Elizabeth Street. Melbourne, Victoria. Tel. A3 8211 63 8166 
Sydney Office: N.R.M.A. House, 26 Ridfc Street, North Sydney. N.S.W. Tel. 92 3890 


TECHNICAL SPECIFICATIONS: 

• INPUTS: Microphone, one of 
200 ohms impedance, balanced or 
unbalanced sockets provided. Two 
auxiliary inputs — (a) High level, 
500 mV into 1 M ohm. (b) Low 
level, 10 mV into 50 k ohms. 

a OUTPUT: 600 ohms unbalanced, 
maximum output level — 1 volt. 

• FREQUENCY RESPONSE: Plus 
or minus 2 db 20 c/s to 20 kc/s. 

• REVERBERATION PATH: 29 and 
37 milliseconds delay nominal. 

• CONTROLS: Mic. Gain, Aux. 
Gain, and Reverberation. • CON¬ 
NECTIONS: 6 std jack sockets. • 
10 transistors. • SIZE: 17V4" x 
5Vi” x 6Vi”. « WEIGHT: 12 lbs. 
complete. 


Offices and representatives throughout Australia. 


BARGAINS in TAPt RtCOROtRS 

RADIOS, GRAMS 


LINMARK 14 WATT STEREO AMPLIFIER. 19 GNS. 
PIONEER SMB160 18 WATT STEREO AMPLIFIER £55 
PIONEER SMB 161 22 WATT STEREO AMPLIFIER £71 
Record Player Motor & Pick Up Monaural £5/19/6 


SAME AS ABOVE IN STEREO.£6/19/6 

STEREO PICK UP ARMS.£1/19/6 

RECORD PLAYER A.C. Complete with amplifier. 

Reduced from 19 gns.£12/19/6 


5 Valve AC Mantles. Usual Price £22/1/0. Our Price 
£14/19/6. 

Sanyo 8 Transistor Dual Wave. Usual Price £40/19/0. 
Our Price £26/0/0. 

Sanyo 8 Transistor Broadcast. Usual Price £30/9/0. 

Our Price £17/17/0. 


Transistor Car Radios. Usual Price £37/16/0. Our Price 
£25/0/0. 

Broadcast Stereograms. Usual Price 69 gns. Our Price 
49 gns. 

Dual Wave Stereograms. Usual Price 79 gns. Our 
Price 59 gns. 

Tape Recorders Transistor. Usual Price £19/19/0. Our 
Price £11/19/0. 

Monaural Record Changers. English Make £9/19/6. 
Stereo Record Changers. English Make. £10/19/6. 
A.C. Operated Tape Recorders. Really good quality. 
English. 49gns. Reduced to 39 gns. 

2 Way Intercom System. Worth £8/10/0. Reduced to 
£4/10/0. 

Eleco 1001 Kit. An educations kit from which 8 circuits 
can be constructed £5/19/6. Reduced to £4/5/0. 
Eleco 1002 Kit similar to 1001 but 20 circuits can be 
built. Usually £9/19/6. Reduced to £8/17/6. 

Chieftain 4 watt Amplifiers with tone control suitable for 
P.A. Work and reproduction of records, etc. £12/19/6. 
Reduced to £9/10/0. 

2 Cell Torch with Batteries. Standard size. 7/6. 

5 Ceil Torch with Batteries. 15/6. 

Electric Lantern with Battery. 2.000ft Beam. £1/7/6. 




260 SYDNEY ROAD, 


ELECTRICS 

COBURG 
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ever, being connected to the winding 
via the LOWER filter capacitor. 

It therefore conducts, and in doing 
so it charges the lower capacitor to 
the PEAK value of the alternating vol¬ 
tage appearing across the winding. The 
capacitor voltage is as shown, with its 
earthed end negative with respect to the 
top end. 

During the other half-cycle of the 


fication and, as the diode has to have 
a Deak inverse voltage rating of approxi¬ 
mately 2.828 times the DC output (which 
is approx, equal to the RMS voltage of 
the H.T. secondary) it is really only 
practical for low voltages as well. 

The half-wave rectifier circuit delivers 
only one pulse of DC for each AC 
input cycle, so that its DC output ripple 
is of 50 cycles per second. This makes 



Figure 5: Where 
only very low cur - 
rent drain is in- 
volved, a half¬ 
wave rectifier sys¬ 
tem may be em¬ 
ployed . If the 
voltage required is 
too high for a 
semiconductor rec¬ 
tifier, a valve 
rectifier can be 
substituted . 


AC wave, when the top of the HT 
winding is positive with respect to the 
bottom, the “shunt” diode is reverse- 
biased and non-conductive, while the 
“series” diode conducts. This time the 
upper capacitor is charged to the 
peak value of the AC secondary voltage, 
as it completes the circuit back to the 
lower end of the winding. The voltage 
across it has a polarity as shown. 

As may be seen, the two capacitor 
voltages add together, and the total pul¬ 
sating DC voltage available for filter¬ 
ing is TWICE the peak value of the 
HT winding RMS voltage. Under load 
this voltage drops toward twice the 
RMS voltage. 

The most important thing to realise 
about the voltage doubler circuit is that 
for a given and required DC output 
voltage, each diode has to deal with 
only HALF the voltage it would meet 
in a conventional full-wave circuit. Thus 
the doubler circuit allows the use of 
relatively inexpensive semiconductor 
diodes having but a moderate peak 
inverse voltage rating. 

The voltage doubler circuit is finding 
almost universal acceptance in television 
receiver power supplies and in many 
other places where high current is re¬ 
quired at a fairly high voltage. Silicon 
diodes are used almost universally in 
this circuit, as they are most easily 
arranged to have the required peak in¬ 
verse voltage and forward conduction 
current ratings. 

In power supplies where the voltage 
and current demands are very slight, it 
is possible to use a single diode valve 
or a single semiconductor diode in what 
is called a HALF-WAVE rectifier cir¬ 
cuit. Such a circuit using a semi-con¬ 
ductor diode is illustrated in figure 5. 

A single untapped HT secondary 
winding is used as with the doubler, 
but this time it needs to provide an 
RMS voltage approximately equal to the 
required DC output voltage. One end of 
the winding is earthed and the other 
connects to the first filter capacitor via 
the diode. 

The circuit is in effect half the full- 
wave circuit, and the diode only con¬ 
ducts on every alternate half-cycle when 
the top of the HT secondary is positive. 
The half-cycles when the winding voltage 
is reversed are not used. 

The half-wave circuit is thus rather 
inefficient, as it only uses half the energy 
available from the transformer. It is 
thus only suitable for low current recti¬ 


filtering somewhat more difficult com¬ 
pared to the 100-cycle ripple produced 
by the full-wave and doubler circuits, 
as we shall see in a later chapter. 

So far in this chapter, we have thought 
mainly in terms of valve-equipment type 
mains power supplies — that is, power 
supplies required for the operation of 
valve receivers and equipment from the 
mains. Before we leave the subject of 
power supplies, however, we should 
glance at the type of power supply re¬ 
quired to operate transistor equipment 
from the mains. 

As we saw in an earlier chapter, tran¬ 
sistors are low-voltage devices compared 


and higher current) to deliver the same 
power. 

This means that power supplies for 
transistor circuits must be rather differ¬ 
ent from those used to supply valve cir¬ 
cuits. They must be able to deliver 
fairly high current, but only at a low 
voltage. 

Figure 6 shows one type of transistor 
power supply. The power transformer has 
only one secondary winding, an untapp¬ 
ed low voltage winding. This is 
connected to a bridge rectifier 
circuit using four silicon diodes or a 
selenium “stack” (as used in battery 
charger rectifiers) and thence to a very 
high value filter capacitor and a further 
regulator and filter circuit using 
a transistor. 

The bridge rectifier is full-wave, in 
that it operates on both half-cycles of 
the AC wave. It differs from the full- 
wave circuit of figure 3 in that it does 
not require a tapped supply winding, 
and it differs from the doubler in that 
it does not supply a DC output voltage 
twice that of the RMS input voltage. 

In the bridge circuit, two diodes con¬ 
duct during each half-cycle. When end 
A of the transformer winding is positive, 
diodes D1 and D4 conduct, and when 
end B of the winding is positive diodes 
D2 and D3 conduct. 

The load, in whatever form it takes, 
is effectively connected between points 
X and Y. When A is positive electrons 
flow from B, via D4, THE LOAD 
FROM Y to X, and Dl to A. When 
A is negative, flow is from A, via D2, 
THE LOAD FROM Y to X, and D3 to 
B. 

The peak reverse voltage across the 



Figure 6: Fully transistorised equipment normally needs a much lower supply 
voltage than valves but at much higher current . This typical transistor 

power supply shows a bridge rectifier system, a high value filter capacitor 
and a supplementary transistorised regulator and filter circuit . 


with valves. They operate with supply 
voltages of from 3 to about 40 volts, 
whereas valves normally use consider¬ 
ably higher voltages. 

Where transistor circuits are required 
to deliver appreciable amounts of power 
— for example, in the case of transistor¬ 
ised audio amplifiers — they must 
accordingly be supplied with higher cur¬ 
rents than valve circuits of equivalent 
performance. This is simply because to 
deliver power, they must be supplied with 
power, and power is effectively the volt¬ 
age multiplied by the current. 

Valves operate at a high voltage, and 
can thus supply and can be supplied with 
power at a moderate current (high volt¬ 
age and low current); transistors with 
their lower voltage operation must be 
supplied with higher current (low voltage 


diodes when they are non-conductive is 
1.414 times the RMS supply voltage and 
(approx.) the DC output voltage, so that 
the bridge circuit is midway between 
the full-wave and doubler circuits in its 
demands upon the diodes regarding their 
peak inverse voltage rating. 

The low-voltage, high current 
requirement of transistor power supplies 
makes filtering the AC ripple from the 
DC output a difficult task. A very large 
first filter capacitor is required (some 
supplies use 5000 uF or higher), and as 
we have shown a transistor regulator 
and filter circuit must often be used for 
additional filtering and to maintain the 
output voltage constant under load. 

As we mentioned earlier, however, the 
subject of filtering and regulation must 
wait until a later chapter. 
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A REV. COUNTER 
FOR FOUR CAR 

The response to our recent articles on transistor igni¬ 
tion shows that many of our readers are interested 
in internal combustion engines and could make good 
use of a simple and reliable device to measure engine 
speeds, i.e. a tachometer. This article discusses the 
operation of electronic tachometers and describes 
the construction of a simple unit for vehicles equip¬ 
ped with conventional ignition. Following articles 
describe a tachometer for transistor ignition equip¬ 
ped vehicles and tell how both tachometers may 
be modified to read dwell angle in addition to RPM. 


The meter and housing we used is 
the one we felt most suitable for 
the instrument. Readers should 
note, however, that other meters 
and housings, up to 4 7 / 8" in 
diameter, are available from the 
same manufacturers. 


O UR first article on the subject of 
electronic tachometers appeared in 
the February and March, 1960, issues, 
at which time we described transistorised 
devices for both six and 12 volt opera¬ 
tion. These instruments worked very 
well but they were, perhaps, a little 
complicated in circuitry. 

An article entitled “Design For An 
Electronic Tachometer” which appeared 
in the September, 1963, issue of “Mul- 
lard Outlook” showed that simplified de¬ 
signs were capable of excellent results 
and, in fact, the units to be described 
are based on the information given in 
that article. 

With modifications, we found that the 
Mullard circuit could be made to work 
well on transistor, as well as conven¬ 
tional ignition systems and that the fur¬ 
ther addition of a few components would 
also allow dwell angle to be ,measured 
on vehicles fitted with both types of 
ignition—but this is getting a little 
ahead of our story. Perhaps we should 
first discuss the advantages of tacho¬ 
meters; electronic or otherwise. 

There are many reasons why we need 
to measure engine speed and, while in 
a car at least, we may have a speedo¬ 
meter capable of providing this informa¬ 
tion indirectly, there are many reasons 
why the more direct presentation may 
be desirable. In other installations we 
do not have even this guide to perform¬ 
ance, in which case such a device be¬ 
comes virtually essential. 

A tachometer is of most value in cars 
when the latter are to be used com¬ 
petitively in any form. On such occa¬ 
sions it may be desirable to keep the 
motor within an optimum speed range 
in order to obtain maximum power, 
acceleration, etc., and a driver can 
hardly be expected to go through the 
mental gymnastics necessary to convert 
the miles per hour to revs per minute 
for each gear in the car. 

To complicate matters further it is 
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not unusual for competitive cars to be 
fitted with “foreign” gear boxes, differ¬ 
entials, or combinations of these in 
order to obtain the best possible per¬ 
formance from the motor for a particu¬ 
lar competition. 

A typical example of this is the Bat¬ 
hurst (N.S.W.) racing circuit, where 
drivers and mechanics go to endless 
trouble to ensure that there is a gear 
ratio suitable for the long steep climb 
between the “XL Bend” up through the 
“Energol Cutting” to “Reid Park.” 

Once such changes are made, the idea 
of using the speedometer to judge engine 
speed is considerably complicated. It 
then becomes essential to to be able to 
measure engine speed directly, not only 
to avoid over-taxing the motor, but also 
to confirm that it is, in fact, developing 
maximum torque, horsepower, etc., 
under the particular conditions involved. 

In watercraft, whether used competi¬ 
tively or not, some form of tachometer 
is highly * desirable since, even if a 
speedometer is used, its reading is un¬ 
likely to be very accurate and will sel¬ 
dom bear much close relation to engine 
revs. And in competition, much the same 
problems apply as in car racing, except 
that gear and diff. ratios are replaced 
by propeller sizes and pitch. 

A further application for tachometers 
involves stationary engines 
of most kinds, since there PART 1 
usually is an optimum speed ■ MIV I 
at which these should be 
run for best all-round performance and 
efficiency. Once again, the problem of 
suitable gear ratios may have to be 
solved and a means of measuring engine 
speed is essential if this is to be done 
properly. 

A somewhat different approach is to 
regard the tachometer as a piece of test 
equipment, along with gas analysers and 
all the rest of the equipment needed to 
keep a modern motor in tip-top tune. 
In this regard it might be a separate 
instrument in its own right, or part of 
a more complex unit, such as a dyna¬ 
mometer. 

Tachometers are in two main forms: 
mechanical and electronic. 

The mechanical types usually operate 
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on the same principle as the speedo¬ 
meter, differing only in their calibration 
and the fact that they pick up their 
drive from the engine rather than the 
road wheels. 

The electronic types usually operate 
from the ignition system, using a circuit 
which counts the rate of ignition pulses 
and converts this to DC for application 
to a suitably calibrated meter. 

Where the instrument is to be fitted 
as part of the original equipment, as in 
certain expensive sports cars, the 
mechanical types probably have the 
advantage of simplicity and reasonable 
cost, together with the fact that they 
are a well tried and proven system. 

However, in most other cases the 
electronic type wins hands down. 
A major advantage is that no mechanical 
take-off point is required; something 
which can be quite difficult and 
expensive to fit. Also, it may be located 
at virtually any distance from the engine 
and connected by a single set of wires. 

This is a particularly useful point in 
boats where the distance and positions 
involved may make a flexible drive shaft 
inconvenient or impractible. Outboard 
motors, for instance, would be ideally 
suited to an electronic tachometer but 
extremely difficult to fit with a mechani¬ 
cal type. 

Similarly, in stationary plants it may 
be desirable to locate the dial on a 
remote control panel for ease 
of monitoring. 

Electronic tachometers are not new. 
They have been used extensively 
throughout the motor trade as test 
instruments for many years, 
O INI F b ut if is only recently that 
circuits have become suffi¬ 
ciently simplified to justify 
their use in the situations we have been 
discussing. Most of the older types used 
valves and conventional power supplies, 
making them rather bulky and complex 
for anything but garage use. 

Others sought to simplify the circuit 
by using vibrating relays, but these were 
quite critical of adjustment in regard to 
spring tension, contact spacing, etc., 
and so would not be a proposition for 
the home builder. 

The advent of semiconductors changed 
the outlook considerably, making 
possible the simple unit we described 
back in 1960; and the even simpler 
design we are featuring in this article. 

Before considering the construction of 
our unit, it might be worth while to 
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discuss some of the theory of 
its operation, particularly as this may 
be new to many readers. There is, in 
fact, more than one approach to the 
problem but the one we are about to 
describe is a very popular one. 

Our unit is basically a pulse counter 
and the pulses used are, in the case 
of conventional ignition, those appearing 
across the primary of the ignition coil 
and, for transistor ignition, those appear¬ 
ing across the ballast resistor. Ignoring, 
for the moment, the back EMF from 
the ignition coil, the voltage present 
across these positions will be zero when 
the points are open, rising to approxi¬ 
mately the battery voltage when they 
are closed (or somewhat less than battery 
voltage in the case of transistorised 
ignition), and dropping to zero again 
when the points open. Thus there is 
produced a roughly rectangular pulse for 
evei^ firing stroke—at least in the 
ordinary four-cycle engine. 


bounce at high speeds, and so on. 

One of the first jobs to be done, there¬ 
fore, is to pass these pulses through 
some kind of limiting or clipping circuit 
so that they are of constant amplitude. 
That done, we may pass them on to our 
counting circuit. 

Although we describe this as a fre¬ 
quency conscious meter in the interests 
of simplicity, it is worthy of a more 
detailed explanation. Assuming a limit¬ 
ing device, we are left with a series of 
pulses of constant amplitude, but varying 
in width (with frequency) in direct pro¬ 
portion to the distance between them. 
In other words, their “mark/space” ratio 
is constant. 

For this reason the energy content of 
a group of these pulses will be constant 
regardless of frequency. At low frequen¬ 
cies the pulses are large, but there are 
few of them; at high frequencies there 
are more pulses, but they are proportion¬ 
ately of shorter duration. Fed to a meter 
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Fig. I 


R.P.M. 

METER SCALE 

CYLINDERS 

4 

6 

8 

0-5000 

.68 

.47 

.33 

0-7000 

.47 

.33 

.22 

0-9000 

.33 

.22 

— 


The value of "C" in our main circuit 
diagram will vary , depending on the 
size of the motor and the meter 
scale desired. The correct value of 
this capacitor can be easily found 
from the chart at the bottom of the 
diagram. 

Now we must consider some way to 
count these pulses. Although an over 
simplification of what goes on, it might 
help the beginner to grasp the idea if 
we imagine a frequency conscious meter 
fed with these pulses. 

Such a meter might be simply one 
with a suitable capacitor in series with it 
so that it has a poor response to low 
frequencies and a good response to high 
frequencies. Then as the motor speed 
ranges from slow to fast, the pointer 
will move up the scale and could be 
calibrated in terms of RPM. 

However, such a scheme would not 
be very practical. For one thing, the 
meter would be amplitude conscious as 
well as frequency conscious, causing it 
to vary with the voltage of the electrical 
system, the condition of the breaker 
points, plus such variables as contact 


they will give a constant reading, just 
so long as the mechanical inertia of the 
meter is able t 0 “integrate” or add them. 

This brings us to the next step, the 
treatment of the pulses to make them 
of the same duration, regardless of their 
frequency. If we can do this, then the 
energy content will vary directly with 
frequency and our meter will read ac¬ 
cordingly. Another way of looking at it 
is to say that the ‘‘mark/space” ratio is 
no longer constant, but varies with fre¬ 
quency. 

We can make all of our pulses have 
the same shape and duration by the pro¬ 
cess of differentiation. 

The simplest concept of a differenti¬ 
ation circuit is a capacitor and resistor 
in series. The signal (in this case the 
rectangular pulses) is applied right 
across the series combination, while the 
output is taken across the resistor only. 
If we select a value of R and C to give 
a time constant which is short relative 
to the duration of the pulse, the output 
wave form will be completely different 
from the input. 

Instead of a series of pulses, relatively 
broad, we now hava a series of narrow 
spikes, or short pulses, produced from the 
original pulses. The important thing to 
grasp is that the shape and duration of 
these short pulses is quite independent 
of the longer pulses which produced 
them, being determined solely by the 
constants of the differentiating network. 

Thus we are left with a series of con¬ 
stant amplitude, constant duration pulses, 
which vary only in their spacing, accord¬ 
ing to frequency. Fed to a meter, they 
will cause it to read directly in terms of 
frequency. 

From this basic theory let us turn to 
our practical circuit (Figure 1) and see 
how these things are accomplished. The 
circuit we chose for our experiments is 
as mentioned previously one suggested 
by Messrs Mullard Australia Pty. Ltd., 
and was developed by them to suit 
locally available components. It appears 
to have many advantages over most other 
circuits we have seen to date. 

This particular circuit is designed for 

Much of the secret of this tacho¬ 
meter's success lies in the operation 
of a device known as a "zener 
diode." This chart will assist in under¬ 
standing the operation of this device . 
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CLEARANCE SALE 

EXCLUSIVE TO HOMECRAFTS 

EVERYTHING BRAND NEW! RUSH THESE WHILE STOCKS LAST 


CLEARANCE OF DUCON POTS 
ALL BRAND NEW 

lOOK With DPST Switch .. 7/11 ca. 

1 MEG With DPST Switch 7/11 ea. 

2 MEG With DPST Switch 7/11 ea. 
500 K With Push-Push Switch 8/6 ca. 
1 MEG With Push-Push 


Switch. 8/6 ea. 

250 K Plain. 4/11 ea. 

500 K Plain. 4/11 ea. 

1 MEG Plain. 4/11 ea. 

2 MEG Plain. 4/11 ea. 

50 K Ganged.14/11 ea. 

100 K Ganged.14/11 ea. 

250 K Ganged.14/11 ea. 


2 MEG Ganged With DPST 17/11 ea. 

SANSEI 
MINIATURE TRANSISTORIZED 
TEST OSCILLATOR 

(SIGNAL GENERATOR) 

£8/5/- tax paid MODEL TO-3A 

Features: 

• Miniature enough to slip into your pocket. 

• Truly lightweight — only 7.8o/,. 

• Entirely transistorised and battery operated. 

• Priced within reach of every radio man. 

• Fixed signals — easy to operate even for 
a beginner. 

PURPOSES 

• Test on working conditions of Audio fre¬ 
quency. 

• Adjustment of T.F.T. 

• Adjustment of received frequency range. 

• Adjustment of tracking. 

.SPEC! FI CATIONS 

R.F. Signal: 

455, 555, 1.600. 640, 1.000. 1.400 Kc. 

All Signal frequencies arc on funda¬ 
mentals (Fixed frequency). 

Accuracy: 

Frequency accuracy is plus or minus 
5% on all ranges. The tolerance is little 
affected by battery voltage provided the 
latter is not allowed to fall below (7v) 
before renewing. 

A.F. Signal: 

Frequency Range: 503 c/s plus or minus 
100 c/s. Output Impedance: Below 100 
ohms. 

Transis'or Used: 

2SA 52 (High Frequency). 

2SB 54 (Audio Frequency). 

Power Supply- 

Standard 9V transistor battery. 

Evcrcady type 216 or equivalent. 

Dimensions: 

4 1 16in x 3 3 20:n x 2in. 

Weight: 

Approx. 7.8oz. 

Accessories: 

Shielded cable with two alligator clips. 

1 p c. BL-006P 9 Volt Battery 1 p.c. 
Vinyl carrying case. 


Brass Hinges. Sin x 1 in .. 1/- ea. 

9 Volt 4-Speed Record Players. 

New in Cartons . £5 

TV Safety Glass—17^in x 22£in x l£in 
10/ plus Pack and Post. 

Power Trans—284CT, at 60 

M/A.25/- ea. 

Coin-in-Slot Boxes—Brand New— 
use for TV lighting, etc. . . 90/- ea. 
IBBott Turnover Crystal 
Cartridges, std. Tin mount. 10/- ea. 
Sapphire Style for above .. 3/- ea. 


CERAMIC SOCKETS 

9 Pin, Skirted.3/6 ea. 


MIN. PLUGS & SOCKETS 

3, 4 and 5 Pin. 2/- pr. 


MIN. PHONE PLUGS 

Suitable for Transistor Radios, 
Transistor Tape Recorders, 

etc. 1/11 ea. 


7in TAPE SPOOLS—6/- 

5in. Tape Spools. 4/- ea. 

Fit all makes recorders. 


NEON TEST SCREW-DRIVERS 

110V to 380V. 5/6 ea. 

Spare Neons. 2/6 ea. 

TERM BLOCKS 

2 Colours. 1/6 ea. 

3 Colours. 2/- ea. 


NEW ELECTROLYTIC 
CONDENSERS 

50 mfd. 3 Volts E.T. . . 6/- dz. 

2 mfd. 200 Volts E.T. . . 6/- dz. 

250 mfd. 25 Volts E.T. . . 6/- dz. 

24 mfd. 150 Volts E.T. .. 6/- dz. 

24 mfd. 150 Volts E.C. . . 6/- dz. 

500 mfd. 25 Volts E.C. .. 6/- dz. 
400 mfd. 12 Volts E.C. .. 6/- dz. 


MIN. ELECTROLYTIC 
CONDENSERS 

75 mfd. 12 Volts E.S. Type 3/- ea. 

70 mfd. 15 Volts E.S. Type 3/- ea. 

50 mfd. 15 Volts E.S. Type 3/- ea. 

100 mfd. 25 Volts E.S. Type 3/- ea. 


MOD. ITI-1 SIGNAL 
INJECTORS 

Ideal for the serviceman. Home¬ 
builder. etc. It produces an audio 
signal rich in harmonics. Indispensable 
for checking transistor sets. 

Fitted with 4 Penlite Batteries. 

Priced at only 40/- 


TEST LEADS 

With Banana Plugs. 4/6 pr. 

With Small Pins. 4/3 pr. 

With Alligator Clips. 4/6 pr. 


AERIAL FOR TRANSISTOR 
PORTABLES 

7in to 39in. 13/6 ea. 

4in long extends to 1 Sins . . 5/- ea. 

Have double thread to fit all makes 
of port ables. _ 

~ MINIATURE B A N AN A 

PLUGS AND SOCKETS 

5 Colours . • . !/• pr. 

Brand-new 1 h.p. 240V 50C A.C. 
Motors, 1440 R.P.M. 

_ £6/10 /- F.O.R. _ 

GENUINE ARMY PRISMATIC 
COMPASSES. CARD TYPE 
55/- ea. 

TAPE SPECIALS 


2iin x 100ft Message Tapes. 4/6 ea. 
3in x 500ft T. Play Tapes. . . 14/6 ea. 
7in x 1800ft L. Play Tapes. 50/ ea. 
5iin x 1800ft D, Play Tapes. 63/- ea. 
7in x 2400ft D. Play Tapes. 78/- ea. 
7W. W.W. 10K Resistors. .. 1/- ea. 

5W. W.W. 20K Resistors. . . 1/- ea. 

S/c 11 to 420 PF 2-Gang 

H. Condensers. 7/6 ea. 

Collaro Gramo. motor Field 

Coils. .... 5/- pr. 

5 pin Amphenol Sockets. . . 6/- dz. 

Octal Amphenol Sockets. . . 7/6 dz. 

Ceramic Trimmers 3-30 PF. 6/- dz. 
10A D.P. Flush Wall Switches 3/- dz. 
10A S.P. Flush Wall Switches. 3/- dz. 


CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
7/6 ea. 

Ttereo STETHOPHONES 


Hi-lmp. Crystal.23/6 

Lo-Imp. Magnetic.29/- 


'•iitiiitiiiiiiiiffiiuiiiiiiiintiiuiiiiiiiiuiiiiiiHiitttniiiiiiitiiiiifiiHmtiiiiiiiiiinitiiiiiiniiHiiiiiiiiimiiiMiiiiiiiiniiiiiimiitiiiiiiifiiiiiiittiiiiiimiiiiiiiiiiiitiiiiiiiMiiii*. 

TRANSISTORISED INTER-COM SYSTEMS I 
FOR HOME & OFFICE 

I FROM 7 STATION AT.£28/12/6 1 

4 ” ” £19/10/ | 

” 2 ” ” £6/13/6 | 

” 2 ” ” £5/12/6 home use only. 

Front Door Phones, 37/6. Inter-office Phones, £6/19/6. 

All Systems complete with wire and batts. 

niiiiiiiiiiiiuimtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiimiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiS 

290 LONSDALE ST., MELBOURNE. FB3711 

Call or write Now! Trade Supplied 
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use with vehicles having conventional 
ignition systems and the terminals marked 
plus and minus are connected, with ap- 
appropriate polarity, to the primary of 
the ignition coil. At this point there will 
be, as mentioned previously, a roughly 
rectangular pulse of approximately the 
battery voltage with each firing stroke 
of the vehicle. 

At this point there will also be a large 
spike of voltage each time the points 
separate. This latter is the back EMF 
generated by the collapsing magnetic 
field in the coil. 

The purpose of the choke in our cir¬ 
cuit is to eliminate oscillary currents 
due to the back EMF so that only 
the rectangular pulses (now slightly 
rounded by the current opposing action 
of the choke) will be passed to the 
zener diode. The choke also eliminates 
loading of the ignition system by the 
tachometer and, due to its time constant, 
prevents the effects of possible contact 
bounce at high engine speeds from reach¬ 
ing the metering section of the instru¬ 
ment. 

The action of the zener diode is to 
“clip” or limit these pulses to a constant 
amplitude so that they can then be fed 
to the actual measuring portion of the 
circuit. The manner in which the zener 
diode accomplishes this clipping may not 
be familiar to many of our readers so 
perhaps we might take a little time out 
to explain it. 

Superficially, there is little to disting- 
guish a zener diode from an ordinary 
semiconductor di¬ 
ode. Connect it to 
a multimeter and, 
for low voltages at 
least, it will be 
found that its resist¬ 
ance is low in the 
forward direction 
and high in the re¬ 
verse direction. 

The vital differ¬ 
ence is that, as the 
reverse voltage sup¬ 
plied to a zener di¬ 
ode is increased, the 
resistance suddenly, 


and by design, falls to a very low figure, 
allowing reverse current to flow. Vital 
characteristics of a zener diode include 
the voltage rating at which the “ava¬ 
lanche” effect takes place and the amount 
of reverse current which the diode can 
carry without distress. 

If the reverse current which can pass 
through the zener diode is not limited 
to within its maximum rating, overheat¬ 
ing will take place, culminating in 
ultimate junction breakdown. On the 
other hand, if operated within limits, a 
zener diode can pass current indefinitely 
in the “avalanche” mode, making it val¬ 
uable either as a voltage limiting device 
or for voltage regulation. 

In Fig. 2 is shown the characteristic 
curve for a typical 1-watt zener diode. 
From this we can see that, in this case, 
up to a voltage of 6 volts in the reverse 
direction, the diode draws little or no 
current. Beyond this critical voltage, 
however, the diode begins to draw sub¬ 
stantial amounts of current for a small 
increase in voltage. 

The circuit diagram underneath the 
characteristic curve shows a typical setup 
for using a zener diode as a voltage 
regulator. Imagine that the supply voltage 
V is gradually increased from zero; init¬ 
ially, the zener diode will have no signi¬ 
ficant effect on the circuit, the gradually 
increasing voltage simply being applied 
to the load (whatever it is) through the 
series resistor R. 

However, as the voltage at point A 
reaches the zener or avalanche point of 




The •waveform 
above shows the 
clipping effect of 
the zener diode, 
while that at the 
left shows the 
clipped signal 
after differenti¬ 
ation. 


This wave form 
shows the clipped 
and differenti¬ 
ated spikes after 
they have passed 
through the bridge 
rectifier and as 
they are actually 
presented to the 
meter tor 
measurement. 





TACHOMETER 

KITJ—MflBtS—UHITJ 

For the 

MULLARD circuit 


Model RM2 2*" Die. 
Model RM3 3±" Die. 
Model RM4 4" Die. 


MODEL BST 


Send for our complete Meter 
Catalogue & Mullard 
Tachometer pamphlet. 


FERRIER ELECTRICAL 
INSTRUMENTS 

45 ALBANY STREET, 
CROW'S NEST 
43-5596. N.S.W. 


DISTRIBUTOR: 

WATKIN WYNNE PTY. LTD. 

21 Falcon Street, Crows Nest. 
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“M” SERIES PRECISION SOLDERING TOOLS SPECIAL FEATURES 



Tip Shaft Dia: 1/8" Application: Transistor, miniature 
Rating: 19 watts and micro-miniature electronics 
Weight:* 3 ozs. and instrument work. 


aft Dia: 3/16" Application: Standard tool for 
Rating: 23 watts radio and television assembly 
Weight:* 3J ozs. and servicing. 


Tip Shaft Dia: 1/4" Application: Servicing in tele- 
Rating: 27 watts communication centres and 
Weight:* 4 ozs. similar heavier tagging. 


M107 


'Weight of tool only, without cord set. 


Tip Shaft Dia: 5/16" Application: General Purpose 

Rating: 45 watts Solder Tool, sheet metal, earthing 
Weight:* 6 ozs. strips and other heavy duty work. 

Tip incorporates unique anti¬ 
seizing ferrule 


M150 


LONG LIFE TOOLS, TESTED AND PROVED IN WORLD¬ 
WIDE SERVICE 

Adcola “M” series soldering tools are long life, pre¬ 
cision made tools, the result of 20 years’ development 
to meet the particular needs of the Communications 
and Electronics industries throughout the world. 
GREATER THERMAL EFFICIENCY 
The advanced design reduces heat losses to a minimum 
and provides a work capacity in each model normally 
associated with conventionally designed tools of twice 
the rated power. Initial heat-up time (60 secs, for M70, 
100 secs, for M64) and heat recovery is extremely rapid. 
Elements are calibrated to provide optimum tip tem¬ 
peratures for swift and sound soldering of terminations 
in each type of circuit. 

INCREASED PRODUCTIVITY 

The flared Adcola handle is ribbed for a positive pre¬ 
cision finger grip. The lightness and balance of the 
“M” Series tool eliminate fatigue through the working 
day. Productivity on the assembly line is improved. 
The slim heater unit allows greater visibility and 
easier penetration to the less accessible terminations, 
while reducing the risk of damage to adjacent wiring. 
These features make Adcola “M” series soldering tools 
ideal for continuous production soldering. 

EASY REMOVAL OF TIP 

The tip is held firmly by a stainless steel collet, and is 
easily removed for cleaning and replacement, and to 
allow quick fitting of special purpose tips. 

INSTANT CONTROLLED HEAT 

A constant heat tool operating at the correct soldering 
temperature ensures the swiftest and most efficient 
soldering. 

Fitted with a hook for suspension while idling, Adcola 
soldering tools will operate continuously without risk 
of over-heating or loss of tip tinning. Heat sinks, idling 
or cut-off switches are not required. 

SAFETY FIRST 

Safety was a primary consideration in the design of the 
“M” series, which embodies a fully insulated element 
and a double earthed helical wire outer casing to the 
heater unit. Every heater unit must pass an insulation 
test of 1500 volts before release from the factory. 
SPECIAL TOOLS FOR SPECIAL APPLICATIONS 
All Adcola models can be supplied with operating 
temperatures varied to suit special types of circuits 
and production techniques, and to operate from any 
voltage between 6V and 250V. Models available from 
stock for: 230-250V, 110-120V, 50-55V, 32V, 24V, 12V and 
6V. 

NO TRANSFORMER REQUIRED 

Adcola tools conform to S.A.A. approval and test speci¬ 
fications and are approved in all states for mains 
voltage operation. 

All models available for 230-250V, 110-120V, 

50-55V, 32V, 24V, 12V & 6V. 


ADCOLA PRODUCTS PTY. LTD- 


673 WHITEHORSE ROAD, MONT ALBERT, MELBOURNE, VICTORIA, AUSTRALIA. TELEPHONE 88 4351 
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the diode, the latter will commence to draw current, and 
the current will increase rapidly for only a small increase in 
the supply voltage V. As a result of this action, the diode 
tends to limit the voltage at poin A to its zener rating, in 
this case, 6 volts. 

Proper design of the regulator system requires that the 
values of V and R be arranged so that the voltage at A 
never falls below the zener voltage for any anticipated vari¬ 
ation in load current. A further requirement is that their 
values be such that the current through the diode can never 
exceed its maximum rating. 

For our circuit of Figure 1 we recommend the use of 
the following diodes for 12 volts: OAZ224, 1Z6.8T10, 
ZT68; and for 6 volts: OAZ222, 3Z5.6T10, and ZG5.6. 
The diodes recommended for 12 volt use all have 6.8 ratings 
and will, therefore, always cause clipping of the rectangular 
pulse. The maximum current through the diode with a 12 
volt supply is limited by the resistance R1 and the resistance 
of the 1 Henry choke. 

The diodes recommended for use on 
6 volt systems all have a rating of 5.6 
volts and the resistance of the choke is 
sufficient to limit the maximum current 
through them to a safe value. 

In Figure 3 can be seen the waveform 
of the dipped pulse which, in an oper¬ 
ating system, will be present across the 
zener diode. These pulses are now con¬ 
stant in amplitude but, from our previous 
discussion, we know that they must be 
differentiated before being passed to the 
meter for counting. 

Our differentiating network consists of 
the capacitor C and the combined resist¬ 
ance presented by the meter, its parallel 
variable resistor, and the bridge recti- ^ 
fiers. This somewhat complex network / 
may be regarded as a single resistor l * 
between the points A and B. 

The purpose of the bridge rectifier is 
to invert one side of the differentiated 
waveform, so that a set of spikes, all of 
the one polarity (in this case the upper¬ 
most ones shown in our photograph), are 
presented to the meter. (Figure 5) From 
our previous discussion we know that 
the meter can be calibrated to interpret 
these directly in terms of frequency. 

The 1000 ohm pre-set pot. placed 
across the meter allows the unit to be 
calibrated against a known standard. The 
value of C for different motors and a 
desired meter scale is given in the chart 
. on the circuit diagram. 

CONSTRUCTION 

The tachometer is built around a spec¬ 
ial meter (available in scales calibrated 
0-5000, 0-7000 and 0-9000 RPM) which 
has been made available by Messrs Fer- 
rier Instruments Pty. Ltd. The form of 
construction used can be easily seen in 
our photographs. 

All components of the tachometer are 
mounted on a piece of insulating board 
measuring 2 9/16in by 2 5/16in which 
is, in turn, mounted on the meter ter¬ 
minals. A template of this board is 
included in the article for those readers 
who wish to “roll their own” but, for 
those not so inclined, we understand that 
the board plus the 1 henry choke is avail¬ 
able as a kit from the meter manufac¬ 
turer mentioned. 

For those who wish to wind their own 
choke, the details are as follows: wind 
480 turns of 36 SWG enamelled copper 
wire in a 25 mm former type DT2179 
and house the former in two type 
FX2240 ferrite half cups. The assembly 
is completed by the use of a DT2228 
mounting clip and a DT2227 printed 
circuit mounting board. All parts num¬ 
bers quoted are Mullard types. 

In order to accommodate the number 
of turns required, care must be taken to 
wind the coil as evenly as possible. To 
prevent distortion of the thin cheeks of 


IK 

TRIMMING POT. 


For those readers 
who may be un¬ 
familiar with cir¬ 
cuit diagrams we 
hare included a 
wiring diagram of 
the unit. It shows 
all connections with those in dotted 
form being on the underside of the 
board. Below is a photograph of the 
wiring and components in the 
finished unit. 



the former it should be firmly supported 
during winding operations. After the 
winding is completed, it should be sec¬ 
ured with a number of turns of thread 
wound around the coil followed by a 
layer of good quality insulating tape. 
Because of the low voltages involved, 
impregnation of the coil is not considered 
necessary. 

The leads of the coil should be care¬ 
fully scraped clean of enamel to within 
about £in of the former. After enclosing 
the coil in the two Ferroxcube half cups, 

PARTS LIST 

4—OA91 germanium diodes, or 
equivalent. 

Dz—OAZ224, 1Z6.8T10, ZT6.8 for 
12 volt systems. 

OAZ222, 3Z5.6T10, ZG5.6 for 
6 volt systems. 

C—125 volts working 10%, see 
table on Fig. 1 for value. 

Rl —120 ohm 1W 10% — 12 volt 
systems only. 

1 — IK 1W carbon trimming pot. 


it should be placed on to the DT2227 
board, locating the leads adjacent to the 
terminal pins. The pot core should be 
seated on the terminal board, the two 
raised portions of the board being located 
- in the appropriate slots in the 

Ferroxcube cup. 

The DT2228 clip is then 
placed over the pot core and, 
while applying pressure against 
the spring tension of the clip, 
the four tips of the clip are 
turned over the underside of 
the mounting board and the 
ends hooked over into the oval 
holes by using a pair of long- 
nosed pliers. The “lead out” 
wires should then be soldered 
to convenient pins to complete 
the assembly. 

To assist in the mounting 
and wiring of component parts, 
we have included a wiring dia¬ 
gram in the article. Those 
wires which are shown in dot¬ 
ted form should be run on the 
underside of the board. All 
components should be mounted 
and wiring completed before 
the board is fixed to the meter terminals. 

A length of black wire sufficient to 
reach the anticipated mounting position 
of the meter to the vehicle ignition coil 
should be soldered to the lug at the 
bottom centre of the board. A similar 
length of red wire should be soldered to 
the lug at the left centre of the board. 
These two wires should be run through 
the hole at the bottom rear of the meter 
case but the meter should not, at this 
stage, be screwed into the case. 

In our original (Feb. Mar. 1960) 





Panel—1/16" bakelite (see 
template). 

Choke—see text. 

Meter and case—1mA 100-ohm 
(Ferrier type BT # or equivalent). 

4—1/8" by i" whitworth brass 
screws and nuts. 

3—small solder lugs. 

3—Larger solder lugs. 

3—Matrix board tagged eyelets. 

Suitable lengths of red and black 
wire. 
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Clinically professional in every line. Crisply precise 
in operation. Full and faithful in reproducing sound 
. . . this sums up the new Series 90 — the finest 
yet from TRW OX. 


introducing the 

TRUVOX 90 


PRICE 
155 gns. 


ILLUSTRATED: 

PD.97 2-track stereo tape unit 
PD.99 A-track stereo tape unit 


ALL THESE FEATURES: 

“PIANO KEY” OPERATION CATHODE FOLLOWER OUTPUT RECORDING LEVEL V.U. 

METERS : 3 SPEEDS : HUB-LOCK REEL CARRIERS : 4-DIGIT COUNTER : AUTO. 
STOP : WILL OPERATE ALSO IN UPRIGHT POSITION : MIXING FACILITIES : SPECIAL 
CUE CONTROL : TRACK-UPON-TRACK RECORDING 

ECHO CHAMBER EFFECTS: FREQUENCY RESPONSE, ALL MODELS, AT 7V 2 I.P.S. 30-20,000 C.P.S. 

± 4 DB; 33/ 4 I.P.S. 40-12,000 C.P.S. ± 4 DB; 1% I.P.S. 60-8,000 C.P.S. ± 3 DB. 
OTHER MODELS INCLUDE: COMPLETE TAPE RECORDERS, 2 OR 4-TRACK, R92 OR R94. 

MONAURAL TAPE UNITS, 2 or 4-TRACK, PD93 OR PD95. 

DECKS ONLY, 2 OR 4-TRACK, D92, D94, D97, D99. 

CAN BE SEEN AND DEMONSTRATED — STEREO CENTRE, 161 EXHIBITION ST., MELBOURNE 

Guaranteed and Serviced by the Australian Distributors: 

BROWN & WATSON ELECTRONICS PTY. LTD. 

281 LATROBE ST., MELBOURNE. PHONE 67 8025 
139 TRAFALGAR ST., ANNADALE 1023 HAY ST., PERTH NORTH TER. HOUSE 
N.S.W. PHONE 68 4441 PHONE 21 4621 ST. PETERS, S.A. 



MAGRATHS 

^i^Sfentorian 

SPEAKERS 


H.F.816 . . . Magrath’s first 

in this Stentorian N" P.M. Unit, 
i gauss magnet. Fitted with cambric ^ 
e, die-cast chassis and universal speech 
til providing instantaneous matching at 
3, 7..") and 15 ohms. Handling capacity 6 
watts. Frequency response 50 c.p.s. 

15,000 c.p.s. Bass resonance 63 c. 

PRICK (incuding Sales Tax and 
Postage anywhere in Australia), 


RL H.F.1016 . . . Stentorian 10" ^ 

1. Unit, 16,000 gauss magnet. Fitted 
ith cambric cone, die-cast chassis and 
universal impedance speech coil providing 
instantaneous matching at 3, 7.5 and 1 

k ohms. Handling capacity, 10 watts. 1 
mk quency response 30 c.p.s. to 15,000 
Bass resonance 35 c.p.s. MAGI 
Price (including Sales Tax and 

age anywhere in Australia), £ 


MODEL H.F.1012 . . . Magrath’s 

ommend this 10" Stentorian di 
k speaker unit, incorporating 12,001 
B9tk magnet. Fitted with cambric < 
BHk universal impedance speech coil 
instantaneous matching at 3, 
Bjp k ohms. Handling capacity 1 
Bj^k quency response 30 c.p.s. 

Bass resonance 35 c.p.s. 
Sales Tax and 

Australia), £7/10/-. 


MODEL D.C.912 ... 9" Stentorian 
Speaker unit, incorporating 12,000 gauss 
. magnet. Fitted with cambric cone and 
^k universal impedance speech coil providing 
9^k instantaneous matching at 3, 7.5 and 15 

ohms. Handling capacity 7 watts. Fre- 

%ajM$8flk quency response 40 c.p.s. to 13,000 c.p.s. ^ 
. . . Bass resonance 45 c.p.s. PRICE 

(including Sales Tax and Post anywhere 
in Australia) £6/15/-. 


\ 
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tachometer we made good use of the 
sine wave output from an audio genera¬ 
tor or a mains transformer in order to 
pre-calibrate the instrument. The cir¬ 
cuitry of this instrument was such that, 
regardless of the shape of the input 
waveform, only negative going square- 
wave pulses could be fed to the differen¬ 
tiating network and measuring circuit. 

This method of calibration proved to 
be qute accurate when applied to the 
earlier instrument but it will not work 
so well with the circuit we present this 
month. 

CALIBRATION 

If a sine wave is fed to this instrument 
it will cause the zener diode to conduct 
on both the positive and negative 
excursions of the wave. On the positive 
half cycle the zener diode will conduct 
in its reverse direction and will produce 
a square wave pulse whose amplitude is 
equal to the zener voltage of the diode. 
On the negative half cycle the diode will 
conduct in its forward direction and will 
produce a square wave pulse of about 
0.8 volts in amplitude. 

Because of the bridge rectifier used, 
both of these pulses will be fed to the 
meter with the result that it will read 
about 10 per cent higher than it would 
if only the positive going pulses were 
used, as would be the case in a vehicle. 
Even so, some readers may want to 
roughly pre-calibrate the instrument 
using a sine wave, and in this case the 
following method should be used: Con¬ 
nect the red and black leads to a 6.3 
volts 50cps supply from a power trans- 




The board on which the components are mounted is constructed 
from punching Bakelite and the template, above , supplies all 
dimensions. This template does, incidentally , imply the use of the 
special choke t construction details of which are given in the article . 


Those who desire more 
accurate pre-calibration 
than can be obtained 
from a sinewave could 
use this simple circuit to 
calibrate the instrument . 


former. Adjust the meter, by means of 
the calibrating potentiometer, to read 
i,650RPM for a four cylinder engine, 
1,100 RPM for a six cylinder engine and 
825RPM for an eight cylinder engine. 

For those who want a more accurate 
method of pre-calibration, we would 
recommend the use of the circuit shown 
in Figure 6. With this method the 
instrument is fed only the positive half 
cycles of the sine wave and these, after 
clipping by the zener diode, will be 
substantially the same as the instrument 
would see in normal service. When using 
this circuit adjust the meter to read 
1,500RPM for a four cylinder engine, 
1,000RPM for a six cylinder engine and 
750 RPM for an eight cylinder engine. 

This latter method will bring the 
instrument to a fairly close calibration 
(at least at the lower end of the scale) 
but final calibration should be done in 
the vehicle with the aid of a rev. 
counter of known accuracy or the 
strobscopic method to be described later. 

For vehicles having the negative 
terminal of their battery connected to 
chassis the red wire from the meter 
should be connected to the coil terminal 
which goes to the ignition switch. This 
terminal may be marked with a plus 
sign or simply the initials SW. The black 


wire should be connected to the coil 
terminal which goes to the distributor 
contact breaker points. This terminal may 
be marked with a minus sign or the 
intials CB. For positive chassis vehicles 
these connections should be reversed. 

A suggested method for final cali¬ 
bration requires the use of a neon pilot 
light connected to the 50 cycle mains. 
By placing two chalk marks 180 degrees 
apart on the outer edges of the fan 
belt pulley attached to the crankshaft 
of the engine, a stationary pattern will 
be observed at 3,000 RPM when the 
pulley is illuminated by the neon light 
held a few inches away in darkness or 
in conditions of low ambient light. 

This procedure calls for the assistance 
of another person and can usually be 
achieved by the observer operating 
under the front of the vehicle. The 
second person notes the meter reading 
as he gradually increases the engine 
speed until the pattern on the pulley 
appears stationary. By means of the cali¬ 
brating potentiometer, the dial reading 
is adjusted to indicate 3,000 R.P.M. 
Several checks should be made to ensure 
that the calibration is correct. At this 
point, two additional chalk marks may 
be drawn on the pulley exactly between 
the marks originally made, making four 


chalk marks 90 degrees apart. A 
stationary pattern should now be observ¬ 
ed at 1,500 RPM. 

This completes the description of our 
tachometer for vehicles having conven¬ 
tional ignition systems. Next month we 
will give details of some simple modifica¬ 
tions which will allow the instrument to 
read contact breaker dwell angle or RPM 
at the flick of a switch and we will also 
describe a modified unit for use with 
transistor ignition equipped vehicles. 

Readers who proposed to build the 
tachometer described can rest assured 
that next month’s article will not 
make the instrument obsolete. In our 
next article we will show how the dwell 
angle feature can be simply incorporated 
into the design just described, without 
any waste of component parts. 

(To be continued) 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 
REPAIRED 
including . . . 

Aristone Sony Mitsubishi Fujiya 

Berlin SKarp Nivico J^. enco 

General Aurora Spica Sa^yo 

Mariner Crown Toshiba Standard 

National Hitachi Belair Yashica 

We do not sell spare parts 

PETER G. BROUGHTON 
209 George Street, 
Sydney. Tel. 27-5831 
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The "decibel" is a much misunderstood and misused term. It is no 
wonder that many of our younger readers are puzzled by it. What it is— 
and what it isn't—is the subject of this month's discussion. 

Could you please ex¬ 
plain the term decibel, 
why it is used, and 
how it can be calcu¬ 
lated? 


A number of beginners have raised 
this point lately so, although we have 
explained it on previous occasions, it 
would appear that the time has come 
to do it again. 

First, then, what is a decibel? And 
just as important, perhaps, we should 
consider what it is not, because it is a 
frequently misused term. This usually 
occurs in the daily press where, when¬ 
ever the decibel is quoted, it is explained 
as being “the unit of sound.” 

This is quite definitely what it is not. 
To be sure, the decibel is used consis¬ 
tently by sound engineers in the radio, 
recording, telephone and similar 
branches of electronics, but it is used 
to indicate losses and gain, Tather than 
absolute loudness. 

In fact, the unit had its origin in the 
telephone industry, where engineers need¬ 
ed a practical unit to indicate the order 
of loss in, say, a line, or gain in an am¬ 
plifier or repeater. And, having created 
such a unit, they called it the Bel, after 
Alexander Graham Bell, inventor of the 
telephone. Thus the basic unit is the 
Bel, and the decibel is one-tenth of a 
Bel. In practice, the decibel is only 
form used. 

The decibel has no absolute value. The 
statement that a sound has a level of 
so many dB is meaningless unless a refer¬ 
ence is quoted for “OdB,” or is implied 
by common custom in a particular field. 


It is better to say that a sound is so 
many dB above (or below) such and 
such a level, representing “OdB.” Zero 
dB may be any value that is convenient 
for a particular experiment or measure¬ 
ment. 

Why is it used? Because, when deal¬ 
ing with sound, it is necessary to express 
losses and gains in terms which are re¬ 
lated to the behaviour of the human ear. 
Electrical terms, such as power (watts) 
can be misleading, because the human 
ear does not respond linearly to changes 
in power level. 

Rather does the subjective difference 
between any two sound powers depend 
on the ratio between them. But even this 
statement needs qualifying, because a 
given power ratio will not produce the 
same ratio of subjective loudness. 

For example, if we double the amount 
of audio power fed to a loud-speaker 
we will not, contrary to what we might 
expect, experience a subjective reaction 
that the new level is “twice as loud” as 
the old one. In fact, the difference will 
be quite small, and may not be observed 
at all by non-critical listeners in some 
circumstances. 

In order to portray power ratios in 
the approximate manner which the ear 
w&l respond to them, we use the loga¬ 
rithm of such ratios, and this is the basis 
of the decibel system. 

Using this system, we find that a 
change of ldB is the smallest that can 
be observed by persons with normal hear¬ 
ing. and then only by direct comparison 
of steady tone levels by a critical listener. 
Changes of 2dB are more obvious, but 


still sufficiently small to be acceptable 
as the “steps” in some forms of step at¬ 
tenuators (precision volume or gain con¬ 
trols used in broadcast studios, etc.). 
Such a change in the level of program 
material is not likely to be noticed by 
the average listener. 

Still assuming program material, a 
change of 3dB may or may not be 
noticed, depending on the individual 
listener and other circumstances. At the 
most it would be regarded as a “just 
noticeable” change. 

Changes greater than this become pro¬ 
gressively more noticeable, but it is un¬ 
likely that an increase of less than 6dB 
would be regarded as a “worthwhile im¬ 
provement” where a level was initially 
inadequate. In fact, lOdB would be a 
more reasonable figure at which to aim. 

How are decibels calculated? The 
calculations are based on the mathema¬ 
tical system of logarithms, or “logs” as 
they are usually known. More precisely, 
we use logs to the base 10, since there 
is more than one logarithmic system in 
use. Such values are normally obtained 
from tables or a slide rule. If you are 
not familiar with logarithms, we suggest 
you refer to a good mathematical text 
book. 

The complete formula is: 

, Pi 

dB = 10 log 

V 2 

Where PI and P2 are the two powers 
we wish to compare and “log,” as al¬ 
ready explained, is the logarithm to the 
base 10. 

Alternatively, decibels may be cal¬ 
culated from voltage ratios. Where we 
are concerned with power gain, these 
votages must be taken across the same 
value of impedance. However, where we 
are concerned solely with voltage gain, 
these impedances may be ignored. The 
voltage formula is: 


Where El and E2 are the two volt¬ 
ages we wish to compare. 

Thus, the first step is to find the ratio 
between the two powers (or voltages), 
which we do by dividing one into the 
other. It is a good idea always to place 
the larger value in the upper (numerator) 
position, so that the answer will be 
greater than one. This avoids the use of 
awkward negative logarithmic values. If 
the original change was downward, the 
answer should be preceded by a minus 
sign indicating a loss. If it was upward 
it should be preceded by a plus sign. 

Having found the ratio, we now find 
the log of this figure, using tables or 
slide rule, then multiply it by 10 (or 20 
for voltage). This is our answer in deci¬ 
bels. 

To take a typical example, let us 
assume an increase in power from .5 


POSTMASTER-GENERAL'S DEPARTMENT 

has vacancies in Victoria for 

RADIO TECHiYIOAIVS 

Required for operation, maintenance and 
installation work at the following locations:— 

^ National Transmitting Stations 3LO-3AR Melbourne and 
3GI Sale. 

National Broadcasting Studios, Melbourne. 

& National Television Stations at Country Areas. 

QUALIFICATIONS.—Applicants should possess a good theoretical knowledge of 
Electronics combined with practical experience. 

CONDITIONS.—Good opportunities to obtain permanent employment and pro¬ 
motion. Excellent working conditions and amenities including paid sick leave 
and annual leave. 

SALARIES.—Award rates and where applicable overtime and penalty rates. 

Apply personally or by letter to — 

THE STAFF EMPLOYMENT OFFICER, 

LOWER GROUND FLOOR, 

250 FLINDERS STREET, MELBOURNE 
TELEPHONE 60-4491. 
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watt to 1 watt. The ratio of these two 
powers is 2 so this is the figure for 
which we must find the log. From our 
tables we find the log 2 is .301, which, 
when multiplied by 10, becomes 3.01 or, 
in round figures 3dB. 

As we have already explained, 3dB 
indicates a “just noticeable” change, so 
that it would be hard to justify such an 
increase if any substantial cost was in¬ 
volved. And, what is most important, 
precisely the same reasoning would apply 
for an increase from 5 watts to 10 watts, 
or from 50 watts to 100 watts. It is 
still only 3dB, and just as hard to justify 
in terms of the probable cost. 

A few other typical power/dB rela¬ 
tionships may help put the reader in the 
picture, until such time as he can work 
out values for himself. A 4 to 1 power 
change represents 6dB; 10 to 1, lOdB; 
20 to 1, 13dB; 100 to 1, 20dB; etc. 

Where losses and/or gains occur in 
different parts of a system, the total 
effect is found by adding and/or sub¬ 
tracting the dB values for each section. 
Thus, an amplifier with a gain of 30dB 
in conjunction with, say, a line having 
a loss of lOdB, would give an overall 
gain of 20dB. 

DECIBELS AND ECONOMY 

A knowledge of decibels is most valu¬ 
able where we have to weigh cost on 
the one hand, against improvement in 
performance on the other. While any 
improvement, no matter how small, is 
generally acceptable if we get it for noth¬ 
ing, it is quite pointless to spend a large 
sum of money to achieve an order of 
improvement which may not even be 
noticed by a casual observer. 

For example: A guitar enthusiast who 
finds that a 15-watt amplifier is inade¬ 
quate for his requirements, might logic¬ 
ally consider replacing it with a 30-watt 
type, probably at considerable cost. But 
can such an expenditure be justified? 
Not really, since the difference in favour 
of the new system is a mere 3dB; a 
barely audible change. 

On the other hand, appreciation of 
dB ratios enables us to make the most 
use of small orders of improvement, 
particularly when these can be achieved 
at relatively low cost. Whereas an im¬ 
provement of only 2dB may appear in¬ 
significant, it may be possible to achieve 
this in several different parts of a circuit 
or system. Thus, three such improve¬ 
ments would add up to a total of 6dB; 
quite a useful figure. 

A typical example of this kind of 
problem is the alignment of a radio 
receiver. Here there are likely to be 
upward of six—and sometimes more— 
tuned circuits to be adjusted to achieve 
maximum sensitivity. If the set is align¬ 
ed “by ear,” even with the aid of a sig¬ 
nal generator, output level variations of 
ldB or so can easily pass unnoticed. 

And. when every such mistake can 
be multiplied by the number of circuits 
to be adjusted, it can quite easily follow 
that the final overall performance may 
be several dB below that which the set 
is capable of achieving. 

Once this limitation of the human ear 
is appreciated, and an output meter sub¬ 
stituted, each adjustment may be made 
optimum, and the overall result will also 
be optimum. 

While there is a good deal more to 
decibels than we have been able to cover 
in a short article, this should at least 
serve to introduce the subject, and pro¬ 
vide a starting point from which the 
reader may progress to other studies. 
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JudtoirJ dllutt 


SLIMNESS New slimline style for even greater appeal to 
modern customers. 

DESIGN The speakers are only 41 in deep and incorporate 
a special fabric surround which, besides giving a high degree 
of damping and subsequently a smooth response, eleminates 
the risk of deterioration. 

PERFORMANCE The C.B.12 and C.G.12 have power rat¬ 
ings of 8 and 10 watts respectively. Both units have a response 
from 25 to 5000 c.p.s. and when supplied with Tweeter inner 
from 25 to 15000 c.p.s. 

RADIO PARTS 

PTY. LTD. 

562 SPENCER STREET, MELBOURNE 30-1251 
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ELECTRONIC REVELOPIEITS PTY. LTD. 

KITSETS 


AUSTRALIA'S LARGEST VARIETY IN KITS OF 
TOP QUALITY COMPONENTS AT LOWEST COST 


CONTROL UNITS 

1. Playmaster No. 8 

2. Playmaster No. 9 

3. Playmaster No. 10 

4. Transistor Low Noise 
(Monaural) 

5. Transistor Low noise 
(stereo) 

6. 4 Channel Audio 
Mixer 

CONVERTERS 

7. S/W I (Batt. or A.C.) 

8. S/W 2 (Batt. or A.C.) 

9. ALLWAVE 2 (A.C.) 

10. Transistor 2 band 

11. 50 Mc/s. 

12. 144 Mc/s 

13. 50-144 Mc/s x’tal 
Locked 

14. D.D.-D.C. 40 watt 

15. D.C.-D.C. 60 watt 

16. D.C.-A.C. 40 watt 

GUITAR AMPLIFIERS 

17. Golden Series 12W 

18. Golden Scries 20W 

19. Standard Series 12W 

20. Standard Series 25W 

21. Standard Series 35W 

22. Standard Series 50W 


HI-FI AMPLIFIERS 

TRANSISTOR 


(MONAURAL) 

AMPLIFIERS (stereo) 

23. HI-1-1 

3 

47. Transistor 

1W 

24. Mullard 

3-3 

48. Transistor 

2W 

25. Mullard 

5-10 

49. Transistor 

5 W 

26. Mullard 

5-20 

50. Transistor 

I0W 



TAPE AMPLIFIERS 

HI-FI AMPLIFIERS 

51. R.TV A H 

No. 3 

(STEREO) 


52. R.TV A H. 

No. 4 

27. Mullard 

2-2 

53. R.TV A H. 

Stereo 

28. Mullard 

3-3 



29. Mullard 

10-10 

PREAMPLIFIERS 


30. Playmaster 

Unit 1 

54. Transistor 

Mono 

31. Playmaster 

Unit 2 

55. Transistor 

Stereo 

32. Playmaster 

Unit 3 

RECEIVERS 


33. Playmaster 

Unit 4 

56. D’xcrs 1 (Batt 

l or 

34. Playmaster 

101 

A-C) 


35. Playmaster 

102 

57. D'xers 2 (Batt 

or A-C) 

36. Playmaster 

103 

58. D’xers 3 (Batt 

or A-C) 

37. Playmaster 

105 

59. SW 3-Band 

(A-C) 

38. Playmaster 

Twin 10 

60. Little General 

1961 

39. Playmaster 

Twin 17 

61. Interstate 

5 

40. Minniwatt 

Twin 10 

62. Dual Wave 

5 



63. Dual Wave 

6- 

P.A. AMPLIFIERS 

64. 1962 Stereogram 

41. Standard 

12W 

65. Fremodyne 

4 

42. Standard 

25W 

66. Transistor 

1 

43. Standard 

35W 

67. Transistor 

2 

44. Standard 

100W 

68. Transistor 

3 

45. Transistor 

I0W 

69. Transistor 

4 

46. Transistor 

30W 

70. Transistor 

6 


71. Transistor 

72. Transistor 8 

73. Transistor (3-Band) 8 

TUNERS 

74. Playmaster No. 3 

75. Playmaster Program 
source 

76. Transistor High Gain 

77. Transistor Med. Gain 

78. Mullard Wide Band 

79. Philips Wide Band 

INSTRUMENTS 

80. R.TV A H. 3” Cro. 

81. R.TV A H. 5” Cro. 

82. R.TV A H. R C 

Bridge 

83. R.TV A H. Electronic 
Stethoscope 

84. R.TV A H. Swp. Gen 

85. R.TV A H. Patt. 

Gen. 

86. R.TV A H. 6V & 
12V Tachometer 

87. R.TV & H. G.D.O. 
Adapt. 

88. R.TV & H. Valve 

and Transistor Tester 

89. Transistor Wave 
Meter 

90. Standard Audio 
Oscillator 


INSTRUMENTS cont. 

91. 1962 Wide Range 
Audio Oscillator 

92. Transistor Signal 
Tracer 

93. Transistor Pattern 
Generator 

94. V.T.V.M. 

95. Millivoltmeter 

96. Distortion, noise A 
Millivoltmeter 

MISCELLANEOUS KITS 

97. Light Beam Relay 

98. Flasher Unit 

99. Regulated 9-Volt 
Supply 

100. Universal Battery- 
Charger 

101. Intercom Unit 

102. Stereo Phone Amp. 

103. Stereo Phone 
Adaptor 

104. Porta-Player 

105. Porta-Gram 7 

106. Transporta-Gram 7 

107. Diode Noise 
Generator 

108. Decade Boxes 

109. Wide Band (Cro.) 
Preamplifier 

110. Remote VFO 


IF YOU CANNOT SEE YOUR PROJECT LISTED-WRITE FOR A QUOTE, WE HAVE 
MANY OTHER UNITS AVAILABLE OR IN DEVELOPMENT 

Popular Kits — Lowest Prices 


METERS 


METERS 


Ull types ... till sizes ... all ratings ... BUT with a single 
common factor - TOP QUALITY AND LOW CQ&T 

CHECK THE VALUE FOR BARGAIN BUYING — (all meters meet BSI standard) 


Meter Sixe 

If" x If" 


3F 


Movement * Price 

50 Microampere_52/6 

100 Microampere_44/6 

500 Microampere_34/- 

50-0-50 Microampere -- 42/6 
100-0-100 Milliampere — 39/6 
0-1 Milliampere to 

0-500 Milliampere_32/6 

V.U. Meter_52/6 

"S" Meter_47/6 

50 Microampere-86/- 

100 Microampere_ 70/- 

500 Microampere_55/- 

50-0-50 Microampere __ 70/- 
100-0-100 Microampere 62/- 
0-1 Milliampere to 0-500 47/6 

"PLUS 12% 


* Price 
82/6 


Meter Sixe Movement 

3i" x 3" V.U. Meter_ 

4§" x 4f" 50 Microampere_ 96/ 

100 Microampere_78/6 

500 Microampere_62/- 

50-0-50 Microampere 78/6 

100-0-100 Microampere 70/- 

0-1 Milliampere to 

0-500 Milliampere_57/6 

" " V.U. Meter_98/6 

HORIZONTAL READING METERS 
SCALE 3J" x 1" 

0-50 Microampere_98/6 

0-100 Microampere_89/6 

0-500 Microampere_83/- 

0-1 Milliampere to 

0-500 Milliampere_75/- 

Stereo Balance _77/6 

S/TAX 


Many other types including ammeters , voltmeters, battery and tune meters, round, square, 
rectangular and horizontal reading. Write for further particulars. 
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ELECTRONIC IEVELOPHENTS PTY. LTD. 


ELECTRONIC 

TACHOMETER 

K I IF 6 OR 12 VOLT SYSTEM 
4,6 or 8 Cylinder Engine Only £9/12 6 

(Plus Packing and Post) 



A COMPACT AND STABLE INSTRUMENT GIVING RELIABLE R.P.M. READING. EAST TO BUILD AND MOST 
DEFINITELY THE BEST VALUE TACHOMETER KIT AVAILABLE. ALL FIRST GRADE PARTS SUPPLIED TO THE 

FEATURED CIRCUIT IN MULLARD OUTLOOK. 



ELECTRONIC DEVELOPMENTS 

Phones 63-3596 
63-5973 


232 FLINDERS LANE 
BOURNE_VICTORIA 




R. TV & H., APRIL, 1964 
BASIC STEREO AMPLIFIER 
£ 15 / 12/6 


PLAYMASTER 106 

Stereo amplifier-tuner unit. This kit includes all parts as 
specified in R. TV & H., Dec., 1963, C ARtUr £* kjct 
feature article and all top quality .. ® 

BOX-CHASSIS AND PANEL.£4/5/- 


ENGRAVED PANEL, 55/-; 


ETCHED PANEL 45/- 


YES 


WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES 


ALUM. & STEEL RECORDING TAPE 

CHASSIS VALVES 

A a^'i BctiiV’ 5 TRANSISTORS 

A SK2S* PICTURE TUBES 

SPEAKERS | TRANSFORMERS 

MICROPHONES ' CHOKES 

TAPE DECKS TV AERIALS 

TV COMPONENTS TEST EQUIPMENT 

CONDENSERS ' PICKUPS 

RESISTORS r artd infFQ 

RECORD PLAYERS CA *™.^ GES 

RECORD CHANGERS 5TYLI 

TRANSCRIPTION VIBRATORS 

UNITS PRINTED CIRCUITS 

METERS l COILS 

Popular Kits — Lowest Prices 

"GOLDEN SERIES” 
20 WATT GUITAR 
AMPLIFIER 
(with Vibrato) • 

MULLARD 3-3 
STEREO 
AMPLIFIER 

MULLARD 10-10 
STEREO 
AMPLIFIER 

50 & 144 M£ 
CONVERTER 

KITS 

1963 HISTOR 
PATTERN GEN. 
only £6/17/6 



TRANSISTOR CONVERTER 

SHORT WAVE 2-BAND, COVERS 2 TO 20 MC/S 

Write for particulars 

PLAYMASTER 103 

GUITAR AMPLIFIER WITH REVERB AND VIBRATO 

Write for particulars 

HI-FI 3 
MONAURAL 
AMPLIFIER 
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AERIALS FOR THE 
52, 144 MC BANDS 

With the recent change in frequency of the "6-metre" amateur band 
to 52-54 megacycles, consideration is being given in the amateur ranks 
to the construction of new aerial arrays. Also, with interest mounting 
in 144 megacycle DX, and in the OSCAR projects, high-gain arrays for 
this band are a topical subject. We outline, in this two-part article, 
typical arrays for beginners, high-gain arrays and dual-band configura¬ 
tions for those with limited space problems. 

By Keith Woodward 


F 'OR effective reception and transmis¬ 
sion on either on these bands, a reso¬ 
nant aerial system is required, properly 
coupled and matched to the feeder cable 
and, ultimately, to the receiver or trans¬ 
mitter. If not already appreciated, the 
reasons for this statement are well cov¬ 
ered in other literature. 

Among the simplest of the resonant 
aerials are the “ground plane” and 
“coaxial” types, vertical in their general 
configuration and predominantly respons- 
sive to vertically polarised signals. Their 
simplicity stems both from their basic 
structure and from the fact that they 
are non-directional in the horizontal 
plane; this latter feature obviates the 
necessity for any form of rotating mech¬ 
anism. 

Unfortunately, vertically polarised an¬ 
tennas, as a class, are more susceptible 
to noise pick-up than are horizontally 
polarised types, this being one reason 
for their lack of popularity. A second 
point, discussed further on in the text, 


is that of the “cross-polarity” loss, when 
used to communicate with stations 
equipped with the alternative — and 
generally preferred — horizontally polar¬ 
ised type of aerial. 

However, the number of vertically 
polarised aerials on “6-metres” at least, 
indicates that, for many, their basic sim¬ 
plicity outweighs the aforesaid disadvant¬ 
ages. 

The so-called “ground-plane” antenna, 
as illustrated in figure 1, consists of a 
vertical quarter wave radiator working 
against a ground-plane of four radials. 
These radials need to be slightly longer 
than the vertical portion, as shown in 
the illustration. 

A ground-plane antenna has a feed 
point impedance of approximately 37.5 
ohms and some method of matching to 
a coaxial feeder is required. For a 
75-ohm feeder we may use a quarter 
wave stub, made from a length of 50 
ohm cable. This will be approximately 
37.5in long as indicated in figure 1. 


To match a ground plane directly to 
a 50-ohm feeder it is only necessary to 
droop the four radials by 45 degrees 
and attach the feeder directly, connecting 
the shield to the radials and the inner 
conductor to the vertical element. 

As mentioned earlier, the ground-plane 
antenna is vertically polarised and this 
poses some problems with local contacts 
to horizontally polarised stations. It is 
very effective, however, for working 
mobile stations using vertical whips. The 
cross polarity on local contacts gives an 
approximate loss of between 10 and 30 
dB, depending on the path between 
stations, compared with a horizontally 
polarised dipole. In most cases, signal 
strength is still ample for good contact. 

On the credit side, the ground-plane 
antenna has a low angle of radiation 
which is very effective in working DX 
signals. Cross polarisation is less serious 
for DX signals, since these become quite 
randomly polarised en route. A further 
bonus with vertically polarised antennas 
is that the cross polarity loss previously 
mentioned does help alleviate TVI in 
areas where the TV stations use hori¬ 
zontally polarised antennas. This, of 
course, assumes minimum pick-up in the 
TV aerial feeders. 




The ground-plane and coaxial antenna shown above are quite effective for 
long distance and mobile contacts. Being vertically polarised, all-round 
coverage is achieved, no rotating mechanism being required. The dimensions 
given are for 52MC. Relevant details for 144MC are mentioned in the text. 
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COAXIAL ANTENNA 

The second antenna featured has the 
disadvantage that more mechanical work 
is required but it will repay this trouble 
in results achieved. This array is also 
vertically polarised but has an extremely 
low angle of radiation. The coaxial 
dipole will therefore give good results 
with DX contacts as well as mobile 
stations. The ground-plane elements, as 
shown in the illustration, are not essen¬ 
tial but the addition of this extra “hard¬ 
ware” improves the apparent gain of the 
antenna by up to 3dB. mainly by lower¬ 
ing the angle of radiation. 

The sizes of the elements depend on 
the supporting mast to be used. Assum¬ 
ing the supporting mast to be liin dia¬ 
meter the sleeve could be 3in in dia¬ 
meter and the rod Fin in diameter. In 
several references consulted there is dis¬ 
agreement regarding the length of the 
sleeve element. One suggestion is that 
the sleeve should be shorter than the 
rod, taking into consideration the dia- 
meter-to-length ratio. Others put forward 
the idea that it is necessary to lengthen 
the sleeve to cancel out the reactance 
produced by the proximity to the mast. 
However, if the sleeve is cut to the 
dimensions given in figure 2 the SWR 
of the antenna should be under 2:1. 

If measuring equipment is available, 
it is a good plan to make the antenna 
elements slightly longer, or adjustable, 
and adjust the lengths for correct opera¬ 
tion at the transmitter frequency. The 
75-ohm coaxial cable feeds through 
the centre of the mast with the inner 
conductor connected to the rod, and the 
outer conductor to the sleeve. The sleeve 
is electrically connected to the support¬ 
ing mast at the top only, being insulated 
at the bottom. 

For a horizontally polarised antenna, 
the four-element beam is very popular 
on 52MC. As illustrated in figure 3, 
this antenna uses a folded dipole to 
give an acceptable match to 75-ohm 
feeder. If the constructor prefers to use 
a centre-fed dipole for the driven ele¬ 
ment, a quarter wavelength matching 
stub may be used to connect a 75-ohm 
feeder. This stub should have an 
approximate impedance of 36 ohms and 
either 39-ohm coaxial cable or 
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two parallel lengths of 75-ohm cable 
may be used. The length of the series 
stub would be approximately 37.5 
inches, as already indicated in figure 1. 

Aluminium for construction of this 
beam can be bought at reasonable prices 
and we recommend that the elements 
'be fabricated from iinch diameter thin- 
wall tubing or 3-8inch diameter thick- 
wall tubing. TV aerial fittings are freely 
available and provide a good source of 
mechanical parts for fabricating VHF 
aerials. 

USING TV AERIALS 

For those inclined to dodge construct¬ 
ing an aerial “from the ground up,” the 
recent release of TV channel “O” aeri¬ 
als has provided a further good source 
of materials readily adaptable for 52MC 
aerials. 

The Antiference type 104/0, for in¬ 
stance, makes an efficient 5-element 
beam for this band, with a quoted gain 
of 7dB. The alterations necessary are as 
follows: (1) cut the reflector to 125in; 
(2) cut the first and second directors 
to 104fin; (3) cut the third director to 
103iin; (4) adjust the shorting pieces 
on the driven element so that the overall 
length from the centre of one shorting 
piece to the centre of the second short¬ 
ing piece is 109in; (5) cut the hangovers 
on the folded dipole to liin long. 

These alterations are all that is re¬ 
quired to place the resonance of the 
aerial in the band 50 to 54MC. As 
you may realise from the element sizes 
given, this is a wide-band beam, the 
design centre and maximum gain being 
at 52.5MC. The loss at either end on 
the above band is no more than 1.5dB. 

As the aerial stands, a 4:1 balun can 
be used conveniently, both to reduce the 
apparent impedance and to provide the 
necessary balance-to-unbalance trans¬ 
formation. As indicated in figure 4, 
such a balun may be made from coaxial 
cable, usually a piece cut to the requisite 
length from the main cable. The impe¬ 
dance of the cable used for the balun is 
not critical. 

For an exact match, 75 ohm feeder 
cable should be used, with a ^-wave 
stub of 50 ohm cable at the feed point 
to the balun. 

However, even if the balun is fed 
directly from a 50 ohm cable, an SWR 
of better than 1.4:1 can be achieved. 

STACKED ARRAYS 

If two of these antennas are stacked, 
using one wavelength spacing and stack¬ 
ing bars, the centre of the stacking bars 
may be fed with 75-ohm cable. The 
stacking distance would be approxi¬ 
mately 19ft 6in with an expected in¬ 
crease in forward gain of approximately 
3dB. 

Using i-wavelength sections of 
coaxial cable for stacking, the separation 
would be under 13 feet. Better than 
1.2:1 SWR should still be achieved by 
feeding the array at the junction of the 
two half-wave stacking sections. The 
velocity factor of the coaxial cable 
must be allowed for when calculating 
the lengths of these stacking sections. 

Channel Master have released two 
channel “O” TV aerials, -both with 5 
elements. One of these, type 600, is 
narrow spaced with a quoted gain of 
7.5dB and the other, type 600A, 
is medium spaced with a quoted gain 
of 9dB. The necessary alterations, scaled 
from the original aerial dimensions, are 



The tour element beam configuration given above is capable of excellent 
results on either 52 or 144MC. Use is made throughout the construction of 
TV aerial fittings. While not strictly necessary , these fittings make light 
work of beam construction. 


as follows: Type 600: (1) cut the reflector 
to 1141 in; (2) cut the driven element 
to an overall length of 105£in; (3) cut 
the first director to 951in; (4) cut the 
second director to 93iin; (5) cut the 
third director to 9Hin. 

Type 600A: (1) cut the reflector to 
114iin; (2) cut the driven element to 
an overall length of 102iin; (3) cut the 
first and second directors to 96in; (4) 
cut the third director to 94in. 

Both of these aerials may be 
fed directly with 300-ohm ribbon or via 
a four-to-one balun with 75-ohm coaxial 
cable. Stacking of these aerials presents 
a problem as constructed. However, if 


A 


TO AERIAL 
135 OHM 


BRAIDS MAY 
BE BONDED' 
TO MAST 



^ X AT 
OPERATING 
FREQUENCY 




LI ft.) = 


492 x V 
f|MC) 


50 OHM 
STUB 




75 OHM 
FEEDER-^ 


FOUR TO ONE 
STEPDOWN BALUN 


The four-to-one balun is ideal for the 
beam designs given in this article. 
Typical lengths of the "U" piece are 
52MC, 75 inches; 144MC, 27 inches . 


one bar of the folded dipole can be 
removed without affecting the mechani¬ 
cal stability of the remaining elements, 
then the aerials can be stacked in the 
same manner as outlined for the Anti¬ 
ference antenna. 

THE I44MC BAND 

On the 144MC band, suitably pro¬ 
portioned ground-plane and coaxial de¬ 
signs are possible but find very little use 
among local amateurs. Purely for the 
sake of the record, element lengths 
would be 19£in for the vertical whip 
sections and coaxial sleeve whereas the 
ground-plane radials in both aerials 
would be 19±in long from tip to mast. 

For general inter-station working on 
144MC a horizontally polarised aerial 
system is desirable, along with some 
means of rotating it to cover the de¬ 
sired directions. At this stage, the prob¬ 
lems of rotating the array must be left 
to the ingenuity of individual amateurs. 

On 144MC, the “basic” type of 
aerial is again the four-element beam 
shown in figure 3; the figures which 
apply are those in brackets. For a simple, 
yet effective, beam this design will 
take a lot of beating. Being relatively 
widespaced, the frontal lobe is quite 
broad whilst still exhibiting a reasonable 
gain. With Yagi antennas the gain char¬ 
acteristic flattens out drastically after the 
first three or four elements and it is 
necessary to use many more elements 
to achieve a worthwhile increase. 

The next design, shown in figure 5 
illustrates this point. A Yagi beam an¬ 
tenna of ten elements has been re¬ 
quired to achieve an approximate forward 
gain of 12.5dB. In other words it is 
necessary to add 6 directors to achieve 
a further approximate gain of 4dB 
over the four-element beam. It will be 
noticed that these beams use staggered 
director element lengths; this is to achieve 
a reasonable band width. Both an¬ 
tennas will operate over two megacycles 
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A & R CONVERTERS 

Type PS25 12V DC to 150V or 300V 
DC' at 43 Watts maximum. Size 6in x 
4in x 1 iin. Few only 

£17/19/6 Post Free. 


RONETTE MONAURAL 
PICK UP CARTRIDGES 

Type DC-284-oV, fitted with Sapphire 
Standard Stylus and Diamond LP 
Stylus. 

cq / * Plus P a ck. 

** and Post 6d. 


POWER SUPPLIES 

Italian Geloso. Plugs into 117. 160 or 
220 Volts AC. Output — 6, 9 or 12 
Volts at 10 Watts. Ideal for servicing 
transistor radios, etc. Size 7jin x 31 in 
x 3in. 

£12/19/6 Post Free. 

AUST. MADE 
MONAURAL PICK UP 
CARTRIDGES 

C/w. F.P. and Std. Sapphire Stylii. 

10/11 Plus P ac k- 
fi y/ i I an d p ost 


POWER SUPPLIES 

English Nombrex. Model 61 Transis¬ 
tor power supply. Voltage and C urrent 
continuously variable up to 15 Volts 
at 100 M.A. Regulation — 2 p.c. 
Accuracy — 5 p.c. Size 6 5/Sin x 4 
5/Sin x 2 5/8in. Weight — 11b 13oz net. 

15 gns. Post Free. 

POTENTIOMETERS 

25K and 100K— 1/- each. 

250K w/switch— 1/6 each. 

Plus Pack and Post 6d. 




WARBURTON FRANKI 



MICROPHONES 

Italian Geloso. Crystal type. Really 
good microphones at a bargain price. 

TYPE Mil 1 2 

Swivel mount, stand adaptor, 8ft flex 
and plug supplied. Plastic cased. 

59/6 each. Pack and Post 6d. 

TYPE M1110 

Swivel mount, quick release stand 
adaptor ON-OFF Switch and flex 
supplied. Metal cased. 

79/6 each. Pack and Post 6d. 


Locally Made CRYSTAL 

MICROPHONES 

C/w. stand adaptor and flex. 

£ 1 / 0/6 Post Free. 


IMPORTED DYNAMIC 
MICROPHONES 

Hi-impedance c/w. cable, plug and 
built-in stand. 

£1/15/- Post Free. 


SIGNAL INJECTORS EXTENSION SPEAKERS 


Model IT1-1. Indispensable for servic¬ 
ing radios, TV sets. Amplifiers, tuners, 
etc. Powered by 4 Penlite Cells Suppli¬ 
ed. 


47/6 


Plus Pack 
and Post 6d. 


TOGGLE SWITCHES 

Bulgin S270—D.P.D.T.—5/11. 
Bulgin S259—S.P.S.T.— 4/11. 

Plus Pack and Post 6d. 


Swiss Precision Oiler 
LUBRISTYL 

The pocket oiler that's always clean. 
LEAKPROOF, DRAWS BACK EX¬ 
CESS OIL. Not just an oilcan, but a 
precision made, controlled flow oil 
applicator. Similar in appearance to a 
fountain pen. Supplied complete with 
instructions and 2 capsules of oil. 

18/6 Inc. Postage. 


Nine-inch in attactive circular housing. 
Ideal for boats, terraces, etc., 15 ohms 
impedance. 


69/6 


Plus Pack 
and Post 2/6. 


NEW 2 WATT 
TRANSISTOR AUDIO 
AMPLIFIERS 

Completely encapsulated in Epoxy- 
Resin. Works from voltages of 4i to 
12. Output Impedance 3.2 to 45 ohms. 
Leaflet supplied shows how to use as: 
I—Stereo. Amplifier. 2—Stereo. Con¬ 
verter. 3—Intercom. 4 — P.A. System. 
5—Signal Tracer. 

£8/7/6 Post Free. 

SPEAKERS 
EXTRA SPECIALS 

12in 10-Watt Dual-Cone Speakers. 
Frequency Response — 30 to 15,000 
c.p.s. Voice Coil Impedance either 2-4 
ohms or 12-16 ohms. 

£5/19/6 Post Free Victoria. 

Please add 3/6 post other States. 


PLEASE NOTE OUR NEW ADDRESS ... 
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with very little worry about feeder mis¬ 
match. 

The driven element of the 10-element 
beam is shown designed for 300-ohm 
feeder. If 75 ohm coaxial feeder is to 
be used, all that is necessary is the four- 
to-one balun shown in figure 4. Note 
that, for 144MC the length of the balun 
would be approximately 27 inches. The 
price paid for long Yagi antennas is that 
the frontal lobe is quite narrow and the 
beam must therefore be positioned care¬ 
fully for maximum effectiveness. 

As with 52MC we now have a related 
TV channel, “5A”, to the 144 MC band. 

Antiference supplies a 10-element Yagi 
for channel “5A”, type 109/5A, which 
may be easily converted for 144MC. 
The gain quoted by the manufacturer is 
12.5dB which should still apply to the 
modified antenna. The modifications re¬ 
quired are as follows: (1) cut the reflec¬ 
tor to 43in; (2) cut the first and second 
director to 36iin; (3) cut the third direc¬ 
tor to 355in; (4) cut the fourth direc¬ 
tor to 35iin; (5) cut the fifth director to 
35in; (6) cut the sixth director to 34£in; 
(7) cut the seventh and eighth directors 
to 34iin; (8) adjust the shorting pieces 
on the folded dipole to 39in, centre to 
centre, the hangover being Hin long. 

The array, as it stands, may be match¬ 
ed to a 75-ohm feeder with a four-to-one 
balun on the folded dipole feeding into 
a quarter wave stub of 50-ohm impedance 
and then into the feeder. If two 
arrays are stacked one wavelength (81”) 
apart using stacking bars (unit velocity 
factor) a good match will be achieved 
when feeding the centre of the stacking 
bars with 75-ohm feeder. The same feed 
point will provide better than 1.3:1 SWR 
when fed with 50-ohm cable. The gain 
of this system would be approximately 
15.5dB. 

ALTERNATIVE TYPE 

Channel Master also manufacture a 
10-element aerial for channel “5A”, type 
1005A, with a quoted gain of lOdB.The 
simple alterations necessary to operate 
this array on 144MC are as follows: (1) 
Cut the reflector to 40fin; (2) cut the 
driven element to an overall length of 
36£in; (3) cut the first director to 35|in; 
(4) cut all other directors except the 
eighth to 33lin; (5) cut the eighth direc¬ 
tor to 33£in. The unusual size of the 
last director is brought about by the 
style of mounting plate used for the 
director which has an electrical shorten¬ 
ing effect on the element. 

This aerial can be fed directly with 
300-ohm ribbon or via a four-to-one 
balun with 75-ohm coaxial cable. Stack¬ 
ing of this aerial again relies on the 
removal of one bar from the folded 
dipole to give similar matching arrange¬ 
ments to that for the Antiference 
109/5A. 

So much for single-band aerials, simple 
and not so simple. Recently, the writer 
has been doing a considerable amount 
of work with composite arrays, suitable 
for use on both the 52 and 144MC bands. 
While these arrays are necessarily more 
complex than single band units, they 
have an advantage for the amateur de¬ 
siring to work both bands but restricted 
in terms of space. 

We will have something to say about 
the design and construction of such com¬ 
posite arrays in a future issue. 



This ten element beam exhibits an approximate forward gain of 12.5dB . 
Staggered director element lengths are used to achieve reasonable bandwidth. 


Aerials intended for use with the 
OSCAR satellite need, ideally, to have 
equal gain at all polarities. This is due 
to the random polarity signal likely to 
be emitted by this vehicle. While the 
antenna to be described does not 
achieve this ideal, its performance is 
very close for a simple configuration. 
With a minimum gain of 9.5dB for any 
polarity of OSCAR’s signal, excellent 
results are possible. 

As a basis of this aerial we suggest 
the use of two Antiference 109/5A TV 
antennas. These two antennas should 
be modified in element lengths as pre¬ 
viously described. One boom is discarded 
and the elements from it are mounted on 
the complete antenna at right-angles to 
the existing elements. The aerial now 
becomes virtually one horizontally polar¬ 
ised Yagi and one vertically polarised 
Yagi. To give equal response through 
180 degrees of polarity change the two 
arrays must be connected together in 
correct phase. 

This phasing for the required coverage 
is 90 degrees. Ninety degrees phase 
change is achieved by the use of a quar¬ 
ter wave section. The impedance of the 
quarter wave section in this application 
should be 150 ohms. In this case we 
would recommend the use of two lengths 
of 75 ohm coaxial cable bound together 
with plastic tape, the inner conductors 
only being used to equal an impedance 
of 150 ohms. Taking into account the 
velocity factor, the length of this section 
will be approximately 13.5in. 


Having proceded as outlined, a good 
match to 75 ohm cable may be made by 
connecting it directly to either folded 
dipole. Incidentally this aerial will also 
give very good results when working 
mobile stations, nothwithstanding the 
polarity of the original signal, as the 
polarity may often shift over the path 
between the vehicle in motion and the 
fixed station. ^ be conJinued) 


ASTRONOMICAL TELESCOPES 


Write for our 
FREE CATALOGUE. 

We carry a full 
range of the out¬ 
standing Polarex 
Refractors 

ASTRONOMY: Today's fastest growing hobby. 
Keep abreast of space achievements. Get to 
know the stars and planets. Study intimately 
the craters and mountains of the moon and 
be ready to pinpoint man's first lunar landing. 
STAR MAPS, ATLASES, BOOKS 
Your guide to the space age. These have 
been carefully selected and represent the best 
available. They are fully described in our 
catalogue. 

DO-IT-YOURSELF KITS, OPTICAL PARTS 
AND ACCESSORIES, from Australia's only 

specialists. 

AMATEUR ASTRONOMERS 
SUPPLY CO. 

25 Falcon St.. Crow's Nest. Sydney. Phone 
43-4360. P.O. Box 48 Mosman. N.S.W. After 
hrs. 96-7160. 





Sole Australian Agents. 


29 Majors Bay Rd. ( Concord, 
Sydney. N.S.W. Phone 73 1227 


Victorian Distributors: 

E. W. Cornelius Pty. Ltd. 


5 Northumberland Street, South Melbourne, VICTORIA 


MICROPHONES 
AND MICROPHONE INSERTS 


MIC 40 CRYSTAL. A sensitive crystal hand or desk 
microphone. 

IDEAL FOR TAPE RECORDERS. 

Frequency response .. 30-6,000 c/s. 

Sensitivity . —52 dB ref. 1 V/dyne/cm*. 

Recommended load . 4.7 M Ohm for above response. 

Price: £3/19/6. 

MIC 40 CERAMIC. A tropicalised version of the MIC 40 
with a ceramic element. 

Frequency response 30-6,000 c/s. 

Sensitivity ..—62 dB ref. 1 V/dyne/ cm*. 

Recommended load 4.7 M Ohm for above response. 

Price: £4/19/6. 

MIC 43 INSERT. This insert is fitted to MIC 40 and is 
available separately. Price: £2/15/6. 


ACOS 
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IN CIRCUS 
TEST 


For the busy technician who 
is interested in convenience and ser¬ 
vicing speed, the Model 960 transis¬ 
tor Radio Analyst facilitates the analysis 
and trouble-shooting of transistor port¬ 
able radios. On the service 
bench, it provides in one compact 
case the signal-generating and 
measurement devices needed to 
diagnose and isolate troubles 
in a transistor radio. 


SPECIFICATIONS. 

• RF Output—250 kc/s to 2.2 Mc/s. 

• Audio Output — 2,000-cps tone available 
separately; special low-impedance output 1 
for directly testing voice coils. 

• VTVM Ranges — two ranges measure DC 
voltage, from 0 to 15 volts; one range 
measures ohms, from 0 to 1 megohm. 

• DC Power Supply — furnishes low-impe¬ 
dance source of DC; voltages from 0 to 12 

• In-Circuit Transistor Test — tests NPN 
or PNP transistors. 

• Out-of-Circuit Transistor Test — tests NPN 
or PNP transistors; reads leakage on good- 
bad scale; reads beta on 0 to 150 scale 
or good-bad scale; tests both triode and 
tetrode transistors, special test indicates 
shorted or open power transistors. 


TRANSISTOR RADIO ANALYST, Model 960. 

® ... -.*•.<*—H wSa ■nSHHEH 

PRICE £66/10/- PLUS TAX 

FOR FURTHER PARTICULARS APPLY ENGINEERING PRODUCTS DIVISION 


AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 


HEAD OFFICE: 47 YORK STREET, SYDNEY. 2 0233. 


MELBOURNE 
67 9161 


BRISBANE 
4 1631 


PERTH 
28 3426 


HOBART 
3 3836 


LAUNCESTON 
2 1804 


WELLINGTON, N.Z. 
43 191 


ADELAIDE: Newton McLaren Ltd., Leigh Street. LA 0111. 
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The possible subjective effects of phase rotation in audio amplifiers are 
currently being argued overseas, as well as in our own columns. As a 
recent example, R. E. Furst and L. Zide, in the March 1964 issue of 
"Electronics World," express their disagreement with the views of an 
article in the September 1963 issue of the same journal. 

By Weville Williams 

Furst and Zide refer to some studies 
conducted by D. L. Pliminow of the 
French National Centre of Communica¬ 
tion, in which observers were asked to 
listen to pulses propagated by an iono- 
phone loudspeaker system. The findings 
reportedly were that people could hear 
a difference between pulses propagated 
directly by the available system and 
pulses subjected eft-routs to a 20KC 
cut-off. 


WRITING in the March, 1964 issue, 
** on the subject of “Transistors For 
Music,” Furst and Zide of Harman-Kar- 
don Inc. lead off with some double- 
talk about transistors soundine “differ¬ 
ent,” as distinct from either better or 
worse. However, they leave the reader 
in no doubt where they stand — firmly 
on the side of transistors. 

Part of their argument favouring 
transistors stems from the apparent as¬ 
sumption that transistorised equipment 
(at least in the hi-fi field) has a wider 
frequency response than comparable 
valve equipment and this fact, coupled 
with the attendant reduction in phase 
rotation, accounts for the different 
(they mean “better”) sound. 

CONCEPT REJECTED 

For the argument to have force they 
must reject the long-held concept that 
frequency response need only be level 
throughout the range of audible fre¬ 
quencies and that phase characteristics 
consistent with this state of affairs are 
equally adequate. 

Accordingly, they question the original 
findings of Fletcher and Munson, famous 
sonic pioneers of the 1920’s on the 
basis (l) of inadequate equipment and 
(2) the subjects missing subtleties in the 
test sounds, even as untrained ears may 
miss the subtleties of a strange language. 

On the equipment angle, they might 
have a point but I don’t buy analogies 
like (2) at all easily. They can be as 
misleading as they are graphic. 

In fact, a lot of very keen audio 
minds have debated this question since 
the 1920’s and it is not enough just to 
query Fletcher and Munson. 


In other words, Pliminow claims that 
sound quality is affected by the fre¬ 
quency response of a system in the 
supersonic region. 

Furst and Zide tie this in with the 
thought that a cut-off operating at, say, 
20KC reflects its influence below 20KC 
as a progressive differential phase ro¬ 
tation. Similarly for frequencies at the 
other end of the range approaching a 
low frequency roll-off. 

Of Pliminow's experiments, I have no 
detailed knowledge but it is to be hoped 
that elaborate precautions were taken to 
see that the unfiltered pulse did not itself 
contain spurious sonic by-products of an 
extremely fast rise-time — ringing for 
example—or heterodyne effects in the 
ionopnone. Unless such precautions were 
taken, there is a chance that the alleged 
difference related to something that 
shouldn’t have been there, not to some¬ 
thing that the “perfect” sound had lost. 

Argumentative types might well raise 
the very question which Furst and Zide 
asked about Fletcher’s and Munson’s 
subjects. Who knows what a perfect 
square wave should sound like? That 
isn’t the same question as “can you 
hear the difference?” 

However, this much I certainly must 


admit: If a difference is going to be 
heard, it would much more likely be 
apparent through modern equipment and 
an ionophone loudspeaker system, than 
through anything available to Fletcher 
and Munson in their day. 

If Pliminow is right —• and the pos¬ 
sibility certainly must be admitted — 
his work must trigger off more re¬ 
search at a subjective and initially aca¬ 
demic level. If the ear does respond to 
supersonic information or to phase rela¬ 
tionships implicit in this kind of res¬ 
ponse, then it will be necessary to estab¬ 
lish what the limits of perception are 
and how they relate to the auditory 
characteristics of typical subjects. 

This latter is a logical step because, 
while a few younger people can hear 
frequencies up around the 17KC mark, 
the average healthy adult has to be 
content with a limit nearer 14KC, with 
plenty of people a lot lower than this 
again. 

TENUOUS SUPPORT 

However, interesting as all this may 
be, it lends only tenuous support to the 
claim that an ultra wide-range amplifier 
currently sounds better on music than 
one which merely conforms to present 
concepts of adequacy. We have to face 
the situation that, quite apart from the 
amplifier, present-day tape and disc tech¬ 
niques, pickups and loudspeakers 
all show a comparable order of limita¬ 
tion and it is very difficult to see what 
practical return there can be from modi¬ 
fying only one link in the chain — 
and that, seemingly, the one with the 
fewest limitations. 

In fact, it is simply not correct to 
assume that valve amplifiers have a poor 
top response or a poor phase character¬ 
istic because of the output transformer. 
As we have mentioned on other occa¬ 
sions, some of our “Playmaster” basic 
amplifiers have had a response limit 
counted in hundreds of KC, with phase 
rotation phenomena limited to well above 
the audible spectrum. 

At the bass end, output-transformer¬ 
less (usually transistor) designs do have 
lower cut-off and ostensibly better phase 
characteristics, but what this means in 
practice remains to be proved. In fact, 
knowing the conventional limits which 
apply in ordinary recording studios and 
equipment, it is hard to see how it 
means anything at all. 

But, assuming that extreme bass and 
extreme treble mean something to the 
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MASTER ELECTRICS PTY. LTD. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES LTD. 


'JSSU* 



WP* 

FONET 102B 
Citizens band 2-way 
RADIO TELEPHONE 

Crystal controlled transceiver, frequency 
27.240 megacycles, 10 transistors, 240 MW 
maximum input power to final, built-in 
whip antenna, operates on 6 Penlight cells 
Range around two miles on average con¬ 
ditions (line of sight without obstacles). 
This set is equipped with a counterpoise to 
extend the range. 

Price £53-0-0 poir 

PLUS 12% Sales lax. 

Totol £59-7-6 pair. 



AIWA TP50 TAPE 
RECORDER 

Portable and all-transistor push-button 
operated. Two study motors with fast re¬ 
wind. DC erasing head. Total playing time 
28 minutes on one tape—twin track. Bat¬ 
teries, 2-935 cells and 1-216 (9V). Remote 
control switcvh on microphone. Battery 
life motor, 6 hours continuous, amplifier 
18 hours. 

£ 22 / 1/0 



AIWA TP703 TAPE 
RECORDER 

Constant speed 6 transistor portable tape 
recorder, 2 speeds. 35 I.P.S. and 17/8 

I.P.S. capstan drive system. Push-button 
operated, level indicator and battery meter 
incorporated. Twin track with playing 
times of 22 minutes on 35 I.P.S. and 44 
minutes on 1 7/8 I.P.S. Remote control 
switch on microphone. Battery life 10 
hours continuous. 

£30-9-0 



HIOKI TH-P60 MULTIMETER 

A pocket size multimeter, size only 22in 
x 4in x l$in. Bakelite case, weighs lOoz. 
Sensitivity 2000 O.P.V. Ranges 0-5, 50, 250, 
750, AC Volts. 0-5, 50, 250, 750 DC 
Volts. 0-250ma. DC Current 0-100,000 
ohms Resistance. 

Price £2-15-3 plus 12*% Tax. 
Total £3-2 2 

INCLUDING TAX, PLUS FREIGHT. 


★ SPECIA&S ★ 

1. Single crystal high-impedance ear¬ 
piece 150 K., 10 K ohms, complete 
with cord and phone plug. Ideal for 
crystal sets, deaf-aids, etc. 

Price 7/11 each. 

2. Silicon Diodes, continuous ratings 
P.I.V. 400 volts forward current 1.0 
amp at 250 C. 

Price 7/9 each. 

3. Battery Holders for Jap transistor 
portables. These hold 4-915 or 1015 
cells. 

Price 5/9 each. 


* SPECIALS ★ 

4. Solvex A Cleaner Fluid, cleans and 
protects all types of electrical contacts, 
switches, potentiometers, valve pins, 
plugs and sockets, etc. 

Price 10/9 each a lOoz tin. 

5. Bargains in valves, all brand new and 
in carton. 

6ES6 . . . . 12/ 6UG5. 8/ 

6CS6 . . . . 10/ 6U7G.10/ 

6ET6 .. ..12/ 75.12/ 

6U4GT . . 10/ EM85. 8/ 

6. Imported 4-speed Stereo Record 
Changer, 240 volts AC 50 cycles with 
hi-fidelity turn-over crystal cartridge. 
Fully automatic or manual. Very 
attractive. 

Price £10/19/6. 

7. Mounting Strips. 

5 lug . . 5d ea. 7 lug .. .. 7d. ea. 

6 lug . . 6d ea. 9 lug . . . . 9d. ea. 

8. Picture tube brighteners for 70 deg./ 
90 deg. and 110 deg. tubes. Please 
state deflection angle when ordering. 

Price 38/6 each. 

9. LSG 11 Signal Generator, frequency 
range 120 KC to 390 MC, accuracy 
plus or minus 1% below 30 MC and 
plus or minus 3% to 390 MC, inter¬ 
nal modulation 400 and 1,000 cycles. 

Price £18/18/. 

10. Car Radio Aerials, 3-piece, top cowl 
single hole mounting, complete with 
lead-in. 

Price £2/15/ each. 

11. RF Ammeter, 0-1 amp Thermo couple 
type. 

Price 7/6 each. 

12. Single magnetic ear-piece, 16 OHM 
impedance complete with cord and 
phone plug. 

Price 5/9 each. 

13. Unshielded aerial coils with adjustable 
iron slug. 

Price 3/6 each. 

14. Stereo Pick-up arm, complete with 
turn-over crystal cartridge with two 
sapphire styli and arm rest. 

Price 41/3. 


it SPECIALS it 

15. Portable Record Player with amplifier, 
imported, 3-speed motor with auto¬ 
matic start, good quality. Pick-up with 
turn-over crystal cartridge and two 
styli. Case in wood, covered with 
vynex, operates on 240V, AC. Very 
attractive appearance. 

Price only £15 each. 

16. Chieftain 4-watt amplifier, operates on 
240V AC, 3 valves, suitable for use 
with crystal or dynamic microphone, 
input impedance 50K, output imped¬ 
ance 15 ohms. Ideal for P.A. work in 
small halls, shops, garages, etc. Also 
for reproduction of records. Metal 
cabinet in grey hammertone with blue 
front panel. 

Price only £12/19/6. 

17. Microphone transformer with two 
feet shielded cable and 3-pin plug, 
primary impedance 50 ohms, second¬ 
ary 50,000 ohms. Totally enclosed, for 
use with amplifiers, etc. 

Price 19/6. 

18. Ceiling speakers, housed in attractive 
round metal cabinet for installing in 
ceiling, voice coil impedance 16 ohms, 
frequency response 90-9,000 cycles, 
OD 9£in, ideal for use in all P.A. 
systems, such as hotels, factories, 
churches, halls, etc. 

Price only £4/7/. 

19. Minature Jap 2-gang Tuning Con¬ 
densers. Dielectric type, 5/8in x 5/8in 
with in-built trimmers. 

Price 23/3 each. 

20. PVC 102 Single gang Tuning Con¬ 
denser with dial, 13-365 PF solid 
dielectric, suitable for broadcast band. 

Price 10/ each. 


SPECIAL NOTICE 

AU parcels seat Registered Post antes* other¬ 
wise stated. Postage or Freight must be 
Included with order. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA 
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end result, the real amplifier limitations 
are likely to be found, not so much 
in the basic power and driver sections 
as in the preamplifier and equalising 
stages. 

Here, with one eye on economy, the 
designer normally has to cope with the 
problems of low signal input, loop hum, 
circuit noise, volume control noise and 
stability. As a rule, he is all too glad 
to achieve the official compensation 
curve within audible limits before normal 
circuit reactances produce their own 
limits and roll-offs beyond the ends of 
the spectrum. 

If preamplifier and compensating 
stages have to be re-designed to preserve 
critical characteristics deep into the sub¬ 
sonic and supersonic regions, they may 
well become a lot more complex than 
they are at present. 

But notice that I used the general 
term “critical characteristics.” If we are 
going to be as fussy about things as 
all this, we’ll have to know what the 
frequency and phase characteristics of a 
preamplifier should be in the subsonic 
and supersonic regions. 

It’s one thing to build a flat, phase- 
linear basic amplifier; it’s quite another 
to produce a frequency conscious phase- 
differential preamplifier stage to stand¬ 
ards which, as far as I know, do not 
exist, cannot be followed and are not 
even accepted as necessary. 

To be sure, Furst and Zide show 
square wave patterns at 20cps and 
20KC which look much more square 
through their company’s transistor pre¬ 
amplifier than through a comparable 
valve preamplifier. 

But on what basis were the curves 
taken? Should they really look square 
considering that, in a fully compensated 
preamplifier the test frequencies occur 
at the ends of relatively steep slopes? 

This is quite additional to any query 
as to whether the test means anything 
acoustically or whether the penalties of, 
say, increased motor or building rumble 
are worth the returns from an abnor¬ 
mally sustained response. 

However, my purpose in saying all 
this is not to discredit the experiments 
by Pleminow or the convictions of Furst 
and Zide which rest rather heavily upon 
them. It is primarily to emphasise that 
this is very much a matter for funda¬ 
mental subjective research and that its 
implications go far beyond the kind of 
amplifier we may elect to design and 
build. 

It affects the entire reproducing chain 
and it is doubtful whether anyone could 
get much return for effort expended, 
until all the links have been suitably 
“strengthened.” 

The rest of the article by Furst and 
Zide is largely a presentation and/or de¬ 
fense of the case for transistors, in 
terms of damping factor, noise content, 
distortion and power output. 

Some of their remarks about damping 
factor caused me to raise an eyebrow, 
however. 

They suggest that valve power ampli¬ 
fiers typically have a damping factor of 
about 15, which means that the ampli¬ 
fier’s effective output impedance is one 
fifteenth of the load into which it is 
intended to operate. Thus, a typical valve 
amplifier would feed a 15-ohm loud¬ 
speaker from an effective source impe¬ 
dance of 1-ohm. 

They suggest that, due to phase rota¬ 
tion, the effective source impedance may 
increase to about 2-ohms at 30cps. 

Against this, a transformerless tran¬ 


sistor amplifier may exhibit a damping 
factor of 70 or more, equivalent to a 
source impedance of 0.2-ohms relative to 
a 15-ohm load. What is more, it re¬ 
mains substantially unaltered at low fre¬ 
quencies. 

Superfically, this means a 10 to 1 
improvement. 

But does it? 

As far as damping current is concern¬ 
ed, it has to flow through the source 
IN SERIES WITH the DC resistance of 
the loudspeaker voice coil. Thus, without 
stopping to argue the particular figures 
quoted, the effective “improvement” 
ratio isn’t anything like 2.0 to 0.2. If 
we typically add to each source figure, a 
coil resistance figure of 12-ohms, the 
‘•'rnc.o/ement” ratio diminishes to 14 to 
12.2, which is less than 1.2 to 1. 

This is one of the major reasons why 
audio engineers, for the most part, are 
content to achieve a source resistance 
which is merely small with respect to 
the nominal loudspeaker impedance; they 
are not convinced about efforts to re¬ 
duce the already “small” because they 
see operating an apparent law of rapidly 
diminishing returns. 

Another reason lies in the claim that 
“there is no advantage whatever is using 
greater than critical damping.” (Radio- 
tron Designer’s Handbook, p. 841). 

Once again, I’m not arguing against 


higher damping factors or the increased 
orders of negative feedback which make 
it possible. I’m merely cautioning 
against the kind of mathematical enthusi¬ 
asms which may cause one to hear im¬ 
provements, whether they’re there or 
not! 


._ . . the torch 
without batteries! 
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ACCULUX 


A MUST FOR EVERY HOBBYIST, 
HANDYMAN, MOTORIST AND HOUSEWIFE 

© Plugs into domestic power socket 
to energise ® Just 31" long—ideal 
for glove box, handbag or pocket 
© Attrectiva, two-tone plastic finish 
© Strong, reliable beam • 
Guaranteed tor six months. 

Send 78/- plus 2/- forwarding charges to: 
ACCULUX' Division H 

P.O. Box 2480V. Melbourne 



ing tape 



SPECIAL EMITAPE FEATURES: 

• Anti-static • High sensitivity 
9 Low “print through” factor 

• P.V.C. leader and trailer strip 
and metallic “auto-stop” foil fitted 
to all except “Message” spools. 


Bande Magnetique 


Tonband 


Nastro Magnetico 


Cinta Magnetica 


Everywhere in the world, Emitape is 
acknowledged as recording tape of 
superb quality. Originally developed 
for the recording of H.M.V., Colum¬ 
bia and Parlophone record masters, 
Emitape gives true professional 
quality reproduction. 


E.M.I. RECORDING MATERIALS INCLUDE: Emitape for sound recording— 
Emitape for video recording at TV stations—Emifilm for film production 
sound masters. These E.M.I. products are used by the Australian 
Broadcasting Commission, The Commonwealth Film Unit, the leading film 
studios and commercial broadcasting stations of Australia. 



Use Emitape—the professional 
quality magnetic tape 


R307.10 
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GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 100 Clarence St..Sydney. Phone: BX 4451. 

•443 Concord Rd.. Concord West. Phone: 73 02II. 

86-88 Bathurst Rd., Orange. Phone: 2055. 

Pirie St., Fyshwick, Canberra. Phone: 9 0035. 

VIC.: 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317 


Q'LAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q'LAND: Cnr. Ingham Rd. & Echlin St., Tow sville. 
Phone: 6061. 

WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, 
Burnie. 


“PIPGRAS” HOLE PUNCHES 

PIPGRAS" Hole Punches ore made from Alloy Tool Steel, and cut 
clean and accurate holes in sheet metal. They moke a smooth, perfect 
hole without reaming or filing. 

SCREW TYPE, ROUND 

Supplied with "UNBRAKO High Tensile Socket Screws and Wrenches. 


Cut holes 

TYPE 

in sheet metal up to 18 gauge. 

NOMINAL ACTUAL WATER PIPE PILOT 

PRICE 

NO. 

SIZE 

SIZE SIZE (l.D.) 

DRILL SIZE 

EACH 

32.S 

!6in 

0.507in 

'Ain 

21/8 

40.S 

Hin 

0.618in Y* ,n 

5/16in 

21/8 

48.S 

3 Ain 

0.742m %»n 

5/16in 

28/- 

56.S 

7s in 

0.884in Win 

Hin 

38/- 

64.S 

1 in 

1.008m - 

%in 

41/- 

72.S 

1 Vim 

1.133in 3 /«n 

Hin 

45/4 

76.S 

1 3/16in 

1.172in — 

%in 

45/4 

80.S 

1 'Ain 

1 258m 

•Hin 

49/8 

88.S 

lHin 

1.382in tin 

7/16in 

59/8 

With Heat Treated, 

High Tensile Steel Hex. 

Head Bolt and Nut. 


Cut holes in sheet metal up to 16 gauge. 


96.S 

1 'Ain 

1.512in 

— 

9/16in 

66/8 

112.S 

1 3 Am 

1.762in 

1 'Ain 

9/16in 

76/- 

128.S 

2in 

2.014 in 

1 'Ain 

9/16in 

83/4 


PRESENTING ANOTHER RELEASE . . . 


CHESTS OF DRAWERS 


Three t\pcs of Galvanised Chests mcasurinq n'/hin x 6%in x 
llVtiin, containing 16 drawers, each mcasurinq 6%in x 
3-Viin x 2'/hin. 

• TYPE C.D.I. With 16 undivided drawers. £3/5/. 

• TYPE C.D.2. With 16 triple compartment drawers. 

£3/14/. 

• TYPE C.D.3. With 8 triple compartment drawers, and 
8 undivided drawers. £3. 10/. 

The Chests arc finished in blue hammertonc stovinq enamel, 
are complete with identification cards and packed in stronq 
corrugated cartons. 

Provision is made for all units to be bolted toqether in tiers. 


VR. SERIES 

© Exclusively devoted to valve type sets manufactured 
between 1955 and 1962. 

© Contains 600 pages with more than 300 circuits and 
many alignment schedules, voltage charts and chassis 
layouts. 

© Manufacturers included: Astor, A.W.A., Healing, 
H.M.V., Kriesler, Philips, Precedent, Pye, S.T.C., 
Stromberg-Carlson, Electrosound, General Electric, 
Titan. 

• Supplementary data positively identified and grouped 
with relevant circuit. Large page size, 131 by 8i 
inches. 

® Hard-backed Plastic mound cover with loose leaf 
system. 


Price £15/15/- 

PLUS POSTAGE 




CHEST OF DRAWERS. TYPE C.D.4. 


A 17Vnin x 6-Viin x llVuin Galvanised Chest containinq 4 
full-lenqth drawers each mcasurinq 15%in x fi-Vnin x 2'*in. 
Finished in blue hammertone stovinq enamel. £3 5 . 


RADIO SERVICE 
HANDBOOK 
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Design Mr m 

PHOTO-TIMER 

For those readers whose hobbies embrace both photography and elec¬ 
tronics, the design of enlarging timers has a particular appeal. In this 
article we discuss the timer's place in the darkroom, the form it should 
take, and the working of a practical circuit. 


W E first described a photo-timer in 
July and August 1956; a project 
which has maintained its popularity right 
up to the present. However, we felt it 
was time to re-appraise the design in the 
light of currently available valves, metal 
work, and other components, with the 
idea of improving and simplifying it 
wherever possible. The practical result 
of this work will be described in detail 
next month. 

In the meantime, the main considera¬ 
tions which lead up to the design are 
well worth discussing. Much of what we 
said in the 1956 articles still applies, so 
we have extracted this where applicable 
and added to it those comments arising 
from our current work. 

Most of us commence our photographic 
career without too much thought about 
the finer points of timing. We usually 
beg or borrow some kind of clock or 
watch with a second hand and regard the 
problem as more or less solved. 

At first glance it might appear that this 
should fulfill all normal requirements, so 
let us consider some of the disadvant¬ 
ages of the arrangement. 

First, very short exposures. Where 
times of less than about four seconds are 
required, it is difficult to achieve good 
accuracy by manual timing. 

Second, the need to perform other jobs 
during the exposure period. Foremost 
among these is “dodging,” or shading 
parts of the projected image to hold back 
exposure of the thinner portions of the 
negative and thus keep them within the 
limited tone range of the paper. 

This is something which requires all 
one’s concentration and which cannot be 
undertaken with any chance of success, if 
one has also to concentrate on the timing 
operation. 

COUNTING TECHNIQUE 

This is one reason why professional 
photographers develop the ability to 
count seconds accurately and, to a large 
extent automatically, so that they may 
devote most of their attention to what¬ 
ever handwork has to be done. 

It is also the reason why many en¬ 
thusiasts develop mechanical timers 
which will sound an alarm at the end 
of a set period. This is better than hav¬ 
ing to watch a clock but there is still 
the human element and precious seconds 
can be lost reaching for the switch when 
the alarm sounds. 

Another objection to manual timing 
is that it would be hard to find any¬ 
thing less suitable for darkroom use than 
the average watch or clock. The second 
hand is usually an afterthought, occupy¬ 
ing only a small area of the dial and 
often extremely difficult to read in the 
dim glow of a safelight. While watches 
with sweep second hands are better, not 
everyone is fortunate enough to possess 
one and, in any case, they are often cali¬ 
brated in five second steps only. 

Again, there is the problem of select¬ 
ing a “zero” or reference mark from 


By Philip Watson 

which to commence the timing cycle. If 
one adheres to the conventional zero at 
the top of the dial there is the irritating 
business of waiting for the hand to come 
around to this point every time an opera¬ 
tion is to be commenced. 

If, on tho other hand, one selects the 
nearest convenient calibration mark in 
order to save time there is always the 
risk of becoming confused and finishing 
up with the wrong time or, at any rate, 
a doubt as to whether it was right or 
wrong. 

This confusion can be quite real when 
one is working in the dim atmosphere 
of a darkroom, particularly toward the 
end of a “session” when one’s reactions 
are not as automatic as they might be. 

All of which adds up to the fact that 
if we can provide some form of auto¬ 
matic timing device which will carry out 
this routine but rather demanding 
operation, we will remove a considerable 
load from the photographer’s shoulders. 
He will be free during the exposure to 
“dodge” or “shade” as much as he likes 
or, if this is not necessary, he may leave 
the enlarger and attend to other matters, 
confident that no harm will be done if 
he is not back immediately the exposure 
time has expired. 


ing darkroom, with less wasted time, less 
wasted material due to timing errors, 
and a photographer free to concentrate 
on the pictorial side of print production. 

Having thus made a case for auto¬ 
matic timers in general we come to the 
problem of producing a design which 
will be easy to use, accurate in perform¬ 
ance, and satisfy all other normal dark¬ 
room requirements. 

The problem may be divided into two 
sections; first, we must provide an ac¬ 
curate and reliable timing mechanism 
and, having done this, we must then 
decide the exact nature of the controls 
to go with it. 

Assuming for the moment that we 
have our mechanism, what is the most 
convenient form in which we can pre¬ 
sent its controls? This question caused 
a good deal of thought, and most mem¬ 
bers of the staff, who dabble in photo¬ 
graphy to a greater or less extent, had 
their say on the matter. 

SWITCH OR POT.? 

One problem was whether the main 
time selector should be a continuously 
variable control (such as a potentiometer) 
or a stepped control (such as a switch). 

There are points in favour of both 
arrangements. A pot is likely to be sig¬ 
nificantly cheaper than a suitable switch, 
and may contribute still further to econ¬ 
omy by making possible the use of a 
single capacitor in place of two or three. 

It provides a continuously variable ad¬ 
justment, whereas a switch can only 
change in fixed steps. Unless the switch 
steps are very carefully thought out, the 
user may frequently find that the ex¬ 
posure he requires is “in between” the 
available values. 

On the other hand, the switch has the 
advantage that it is much easier to set— 
and reset—to a particular time, in many 
cases without even looking at it. Many 


The overall result is a smoother work- 



The most advanced 


electronic ignition 

(REGD.) , 

system 

A PROMISE mm APOLOGY 

We apologise to all those customers 
whose orders have been slow in delivery and 
to the many we have had to turn away. 

Your demand simply exceeded our wildest 
expectations and we have not been able to 
obtain sufficient quantities of many of the 
materials and components needed. 

However we promise that in the near 
future we shall be able to give immediate 
delivery. 

The BEST is worth wailing for! 

Write for free illustrated pamphlet. 

TELECTRONICS PTY. LTD.—224 Victoria Ave., 
CHATSWOOD, N.S.W. 41-8529, 40-2370 
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SPECIFICATIONS 


12 " 

18-22,000 c/s 
15-28 c/s 

400 c/s (Mechanical) 

— midrange 
2,500 c/s (Electrical) 

— tweeter 
102 db 

25W 
16 ohm 
35 gram 
Woofer 

9,800 Gauss 
Tweeter 

13,000 Gauss 
160,000 Maxwell 
133 / 4 " 

*13" (IIV 2 ") 

* 121 / 4 " (IOV 2 ") 

6 %" 

9.16 lbs. 


Nominal Diameter 
Frequency Range 
Resonance 
Cross-over 
Frequencies 


Total Flux of Woofer 
Maximum Diameter 
Mounting Pitch 
Baffle Opening 
Depth 

Nett Weight 


♦Asterisks refer to figures for prominent mounting. 


for extra quality in Hi-Fi Speakers 


use 


Peak 


High Compliance Types 


Available in 8" and 10" two-way, and 12" three-way models, they are of 
superb construction and quality and representative of the latest advances in Hi-Fi 
loudspeaker design. 

The combination of a “free” edge cone on the woofer section together with a horn 
tweetergives an outstanding full frequency performance. The frequency response for 
the 10" being 25-22,000 c.p.s., 20W. (For the 8" and 12" specifications see above.) 


8CX-50 

PRICE: £15.15.0 

Postage extra 7/6 


10CX-50 

PRICE: £24.0.0 

Postage extra 7/6 


12TX-50 

PRICE: £42.0.0 

Postage extra 10/- 


Sole Australian Agents — H. ROWE & CO. PTY. LTD. 


MELBOURNE 

SYDNEY 

BRISBANE 

ADELAIDE 

HOBART 

PERTH 

21 ELIZABETH ST. 

136 ELIZABETH ST. 

29 WYANDRA ST., VALLEY 

234 STURT ST. 

231 LIVERPOOL ST. 

104 BULWER ST. 

62 6511 

61 6254 

51 5231 

51 6881 

2 6409 

28 2230 
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users regard this point as a most im¬ 
portant one, enough to swing the bal¬ 
ance in its favour if a sufficient number 
of steps, suitably spaced, can be pro¬ 
vided. 

Because there appears to be a good 
deal of merit in both ideas, we decided 
to investigate the practical problems of 
both, and present the timer in two forms. 
The reader can then take his pick. 

In the case of the switched system, 
the main problem was how to accom¬ 
modate a sufficient number of steps on a 
conventional 12-position switch. We also 
considered the 24 position switches cur¬ 
rently available, but rejected them on 
the score of cost. 

While it would be easy enough to 
provide an almost unlimited number by 
means of a main selector switch in con¬ 
junction with a subsidiary multiplier 
switch, this does not appear to be the 
ideal answer. 

No one, least of all professional 
photographers, liked the idea of having 
to set and check more than one control. 
They said, in effect, “Give us a single 
control which we can set quickly and 
positively to the time we require. We 
don’t want anything which is in the 
least ambiguous or likely to cause mis¬ 
takes by being overlooked.” 

That is fair enough, but it does mean 
that we are limited to 12 positions and 
have to devise a scheme whereby this 
will cover an adequate range. It also 
leads quite naturally to the question of 
what order of increment should be pro¬ 
vided between each position. 

The first point to appreciate is that 
we do not require a linear order of in¬ 
crement. By linear, we mean a scale 
which increases by, say, five second steps, 
e.g., 5, 10, 15, 20, etc. 

TYPICAL CASE 

The fallacy of such an arrangement 
is clearly evident if we stop to consider 
a typical case. A print which had been 
given a five-second exposure and was 
obviously much too light would prob¬ 
ably be corrected with a 10-second 
exposure, since the exposure time has 
been doubled. However, a print made at 
60 seconds, which was similarly under¬ 
exposed, could obviously not be cor¬ 
rected by a five-second increase. It 
would also require double the time, i.e., 
120 seconds to provide the same order 
of increase. 

Thus it is clear that what we require 
is a scale which increases by some select¬ 
ed factor, such as the two times in the 
example quoted. But whether a factor 
of two is really suitable is another mat¬ 
ter and we have to decide just how 
small we need to make the increment in 
order to suit all likely conditions, re¬ 
membering that the smaller we make 
it the smaller will be the range which 
can be accommodated by 12 positions. 

Drawing on our own practical experi¬ 
ence in making test strips, we recalled 
that we usually separated these by a 
factor of two when working with normal 
erades of paper, reducing it to about 
1.5 when working with contrasting 
grades. This seemed adequate, because 
it was seldom that we could not produce 
a satisfactory print with one of the 
chosen times. 

This was without introducing any 
other variables, but there is at least one, 
the diaphragm setting, which could also 
be used in a sticky case. It is worth ap¬ 
preciating that a factor of two is identi¬ 
cal with a change of one stop in the 
diaphragm setting, 
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It seemed that what we wanted was 
a scale in which every step would rep¬ 
resent a change of 1.5 times and ideally, 
every second step a change of two times. 
But such a scale is virtually impossible 
if every step is to maintain the correct 
relationship to its neighbours. For ex¬ 
ample, a setting of 1.5 seconds multi¬ 
plied by a factor of 1.5 gives, not two, 
but 2.25. 

But the factor did not have to be 
exactly 1.5. It could just as easily be 1.4. 
And 1.4 times 1.4 (1.414 more correct¬ 
ly) is two. Working on this basis we 
produced a scqle having some unique 
features. 

First we were able to provide a range 
covering from 1.4 to 64 seconds in 12 
steps and this should be adequate for 
all normal enlarging work. Shorter times 
are very unlikely and, if they consisten- 
ly occur, they indicate something wrong 
with the negatives or the need to use a 
smaller enlarging lamp. 

Longer times may occasionally be call¬ 
ed for and they can be accommodated 
relatively easily by simply repeating the 
exposure. If you should have different 
ideas regarding either end of the scale 
you can easily drop one or two positions 
from one end and add new ones at the 
other end. 

The scale provides increments of 1.4 
times starting from any chosen figure or, 


similarly, of two times starting from 
any chosen figure. In the latter case 
every second position only is used. 

This also means that, while we may 
require increments of two times, we still 
have a choice of starting points which 
are separated by a factor of only 1.4. 

The figures on the resulting scale 
bear a striking resemblance to the 
figures on the diaphragm of your 
camera, but this is more coincidence 
than anything else, and the two mean¬ 
ings must not be confused. Stop 
numbers represent a doubling of ex¬ 
posure, because increasing the lens 
diameter 1.4 times doubles the area 
of the lens in use, and thereby doubles 
the light falling on the film. On the 
other hand, increasing the exposure 
time by 1.4 only increases the avail¬ 
able light 1.4 times. In the first case 
the increase is a square function, in 
the second a linear function. 

The scale we have selected has another 
advantage. The increase represents an 
exponential function. The discharge 
curve of a capacitor is also an ex¬ 
ponential function, so that the resistors 
in the timing circuit will increase 
linearly. This means that convenient 
values can be used. 

For example, a capacitor of 4 mfd 
and a resistance of 4.4 megs, gives the 
64 seconds time interval. One half of 
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the essential features 
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value! 
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10-12E 
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10-12E 5in oscilloscope, 
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easy alignment of FM and 
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this resistance will give 32 seconds. Three 
megohms with the same amount of capa¬ 
citance yields 45 seconds, and one half 
of this 22.5 seconds. 

Reducing the resistance in this fashion 
will give us all the required intervals. 
However, each step requires one resistor, 
and this may result in non-standard 
values. Reducing the capacitance in the 
circuit has exactly the same effect, so 
that if we divide the range into three 
sections of four steps each, we need 
only four resistors, and three capacitors, 
or seven critical components all told. It 
it easy enough to combine the required 
values of R and C by switching. 

ALTERNATIVE ARRANGEMENT 

When we came to consider the 
alternative variable potentiometer 
arrangement, many of the decisions we 
had already made for the switched cir¬ 
cuit proved equally applicable. Thus, 
the range of 1.4 to 64 seconds still 
appeared a logical one, if we could 
achieve it without auxiliary switching. 

Similarly, in the matter of calibration. 
While there are various ways in which 
such a scale can be calibrated, the idea 
of logarithmic increments appeared so 
logical that we adopted it almost auto¬ 
matically. And, by using a logarithmic 
pot, we were able to achieve an approxi¬ 
mately linear scale over most of the 
range. 

Other facilities which should be made 
available include a manual switch to 
allow the enlarger lamp to be energised 
for setting up and focusing, and a pair 
of terminals to allow the starting circuit 
to be extended to a foot switch. 

Having thus disposed of the controls 
satisfactorily we must next consider the 
actual method of achieving the required 
times. Needless to say, a high order of 
accuracy is a prime requirement, at least 
to the extent that any chosen time 
should always be the same, even if it 
differs by a few per cent from the nom¬ 
inal time indicated. In other words 
repetitive accuracy is more important 
than absolute accuracy. 

Electronic timers usually make use of 
the fact that a capacitor takes a certain 
time to charge or to discharge through 
a resistor. If a capacitor is charged from 
a high voltage source, then allowed to 
discharge through a resistor, the voltage 
across it will fall in the manner indicated 
by figure 1. It only remains to utilise 
this change in voltage to activate some 
kind of a control circuit. 

We know, for instance, that a change 
in grid voltage of a valve will cause a 
change in plate current. It is thus pos¬ 
sible to connect a suitable RC combina¬ 
tion to the grid of the valve with a high 
initial negative charge on the capacitor 
effectively preventing the flow of plate 
current. 

When the charge leaks away through 
the resistor, the grid becomes less and 
less negative, ultimately reaching a point 
where plate current commences to flow. 
As the grid becomes even less negative, 
the plate current increases until it 
reaches a value where it is capable of 
operating a relay connected in the plate 
circuit. 

However, it will be apparent from 
ordinary valve characteristics that any 
such change in plate current must be 
relatively gradual and that somewhere 
along the upward slope, the relay will 
operate. 

But relays are very ordinary devices, 
mechanically, and there is no guarantee 
that any given relay will close each time 
with precisely the same amount of cur- 
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rent passing through it. Obviously 
enough, any uncertainty about the clos¬ 
ure of the relay must nullify care which 
may have been taken with the R/C 
network in the valve’s grid circuit. 

Thyratrons, or gas valves, are much 
better in this respect, because the change 
from non-conduction to conduction oc¬ 
curs abruptly, ensuring reliable opera¬ 
tion of the relay. 

The trouble is that the trigger voltage, 
at which the change in state occurs, can 
vary over a considerable range, due part¬ 
ly to inherent characteristics of the 
valve, and partly to the influence of heat 
and light upon ionisation conditions 
within the valve. 

Mains voltage variations can also con¬ 
siderably upset the characteristics of gas 
valves. 

Thus, although such circuits have been 
used, they are suspect as far as repetitive 
accuracy is concerned. And. by the time 
precautions have been taken against in¬ 
stability, the circuits may well have be¬ 
come unwieldy. 

Cold cathode trigger tubes with highly 
stable trigger voltages overcome some 
of the difficulties outlined above, but 
thev are unfortunately rather expensive. 

If gaseous discharge valves are to be 
eliminated for the foregoing reasons, 
then we must re-examine the proposition 
of using conventional “hard” valves for 
the purpose—and this makes quite an 
interesting story. 



This curve shows how the rate of 
discharge varies throughout the dis¬ 
charge cycle. The rate of discharge 
near the end of the cycle is too slow 
tor practical use. 

As already stated, the discharge curve 
of a capacitor through a resistor is not 
a linear process (see Fig. 1). 

This will become clear if one con¬ 
siders that, while the terminal voltage is 
high, the current through the resistor 
will be high. But it follows from Ohm’s 
Law that, as the voltage becomes lower, 
the current also must drop, because the 
resistance remains constant. Therefore, 
a 50-voit change from a terminal voltage 
of 220 to 170 will occupy much less 
time than an equivalent drop between 
say 60 and 10 volts. 

In order to obtain a high rate of 
change in the plate circuit we should 
use the high rate of discharge in the 
early part of the discharge cycle. But 
if we do this, we find that a given capa¬ 
citor/resistor combination will give a 
relatively short time cycle and that we 
can only achieve longer times by in¬ 
creasing either the capacitance, the ap¬ 
plied voltage, or the resistance. 

None of these arrangements is very 
desirable. Higher voltages make for a 
most costiy unit and call for various pre 
cautions to avoid flashover and break¬ 
downs. Larger values of capacitance are 
also costly, since fairly large values are 
required for most times, even when we 
use the major portion of the discharge 
curve. 

Increasing the resistance is even more 


TUDOR RADIO 

L. f. Chapman 

103 ENMORE ROAD, 
ENMORE, N.S.W. 
PHONE LA1011 

ESTABLISHED 1940 

Philips TV Tuners £7/10/0 

Transistor Speaker Transformers 10/0 
2-gang and 3-gang Condensers 10/0 
TV Safety -Glass, all sizes £1/15/0 
Garrard Plug-in Stereo Heads £2/0/0 
TV Masks, 23-inch, 21-inch 15/0 

10,000-ohm Pots S/0 

15K Pots 4/0 

50M Pots 4/0 

1 meg. Switch Pots 7/6 

Speaker Transformers, 5,000 to 

15 ohms 10/0 

IF Transformers, Philips, each 7/6 
Aerial and Osc. Coils, each 5/0 

Oak 4-position Switches 7/6 

2-Position 5/0 

Dual 10,000 Pots 5/0 

15M 5/0 

50M Meg. 5/0 

1 Meg 5/0 

\ Meg., 25 Meg., 200M Lin, 

200K. Lin., 50M Log, 200K, 
500K, 500M Log, 50K, 25,000 
switch, each 5/0 

Electric Condensers, 3 in 1. 

24, 350, 400, 100, 25, 40 7/6 

50, 350, 400, 8 mfd, 350 5/0 

16 mfd, 350 32mfd, 350 7/6 

TV Power Transformer, ideal for ampli¬ 
fiers, 300 mil., 225 a side £4 

Silicon Diodes 210 7/6 each 

Speakers, 3in £10 0 

5x4 £150 

10 x 3 £15 0 

4in with Transformer £1 5 0 

12in 12PQ 15 Watt £6 15 0 

M.S.P. Twin Cone 8in £2 15 0 

12in Twin Cone £3 15 0 

Mini Cable 4 strand shielded. 

Lots of uses including micro¬ 
phone lead 1/0 yd, 

Radio knobs, push-on, doz. 5/0 

Miniature Valve Sockets 7 and 9- 
pin 1/0 

Octal Valve Sockets 1/0 

Dual Concentric Dots: 0.25, 0.25, 

O.meg., 10,000, each 5/0 

Pots: 0.25 meg.,, 2,500 switch, 0.1 

switch, each 5/0 

0.1, 0.5, each 4/0 

Valves, 6R3, 1S5 10/0 

Power Transformers, 40 mil., 

225 a side £1/5/0 

100 mill. 28/5 a side £1/15/0 

Voltage Doubler. Trans. 250 mil. 

110 SEC. £4/0/0 

Sets of Philips TV IF. 

Trans. £1/15/0 

New 23in TV Chassis, well known 
make, 95% complete, includ¬ 
ing P.T. £42/0/0 

Miniature transistor driver 

and speaker transformer, pair 10/0 
TV Picture Tubes 21 110 deg., 23-inch 
110 deg. 12 only Brand 
new factory seconds, 
guaranteed, each £12 

New 23in TV chassis, 95 
p.c., complete, includ¬ 
ing valves. Well-known make £25 
New 23in TV set, complete 
and working, no cab¬ 
inet. Well-known make. £50 

New all transistor Stereo 
radiogram chassis, new, 
complete £25 

Portable Amplifier Stereo Kitsets, 
Complete, including 
valves, 2 speakers, 31 
watts per channel, £11 

5 watts per channel £13 

Stereo Portable Cabinets £6/10/0 
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If you own or intend to purchase a tape 
recorder the BASF Tape Manual is a must. 

Published by BASF, manufacturers 
of the world's most used magnetic tape, 
this manual covers every aspect 
of tape recording. 
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it How to add sound to slides or movies, 
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PRINTED 
IN SIX COLOURS! 


The BASF Tape Manual, printed in multi 
colours, has 80 pages packed with fascinat¬ 
ing facts on tape recording written in easy 
to understand every day language. 


Ask Your Retailer First! 
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nearest BASF Box No. shown here. 
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N.S.W.: Box 882, Sydney or Box 37, Broadmeadow, N.S.W. QLD.: Chandlers 
Pty. Ltd., Box 1399R, G.P.O., Brisbane. VIC.: Box 7, North Balwyn, Vic. S.A.: 
Box 35, Unley, S.A. W.A.: Box 195, G.P.O., Perth. TAS.: 29 St. John St., 
Launceston. 
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objectionable. Values of 20 megohms or 
more (which would be called for) create 
many problems. First, they are higher 
than is normally acceptable in the grid 
circuit of a valve and can lead to un¬ 
reliable operation. Second, such values 
can be comparable with the leakage re¬ 
sistance of the capacitor, particularly a 
large one, as it would have to be. 

Again, there is the problem of insula¬ 
tion. and such values call for high-grade 
ceramic along with all the other pre¬ 
cautions which must go with high resist¬ 
ance circuits. 

And finally, there is the question of 
providing such resistors. They must be 
high stability types which may not be 
readily available in such high values 
and would need to be made up from 
many smaller values. This is costly, 
bulky, and still presents insulation prob¬ 
lems at every tie point. Obviously we 
must seek some other solution to the 
problem. 

If, we can make some arrangements 
to ensure a sharp change in plate cur¬ 
rent, even though the rate of change 
of grid voltage be slow, it becomes per¬ 
missible to operate on the flatter por¬ 
tion of the discharge curve, thereby 
achieving reliable operation for long 
periods with much lower values of R 
and C, than would otherwise be neces¬ 
sary. 

While a single valve will provide some 
amplification of the rate of change, this 


We also had to work out how it 
functioned! 

A simplified circuit is shown in fig. 2. 
R and C are the components of the time 
determining network, the triode may be 
regarded as an amplifying valve, and 
the pentode as the relay control valve. 

First, let us consider the conditions 
with the start switch open. Also, let 
us assume that at this particular instant 
the 150 volt transformer winding has 
a polarity as shown. Now let us trace 
the electron flow commencing at the 
negative terminal of the transformer. 

From here we go to the cathode of 
the pentode and thence to the screen 
and plate. At this stage there is no bias 
on the grid of the pentode and the grid 
has no effect on the electron stream. 
From the screen/plate circuit we go 
to the cathode of the triode and these 
two valves may be regarded as being in 
series. 

The plate of the triode plays no part 
in the circuit at this stage but the grid 
is returned to the positive side of the 
transformer. Thus our path is from the 
cathode of the triode to the grid, then 
through R and back to the transformer. 

The effect of this electron flow is to 
develop a; voltage across R (and C) 
having the polarity shown. The positive 
voltage applied to the triode’ grid will be 
reduced by this amount. Because of the 
presence of C the full voltage possible 
may not be developed across R immed- 



This circuit should 
be followed in con¬ 
junction with the 
explanatory text. 
Main feature is 
the method of 
direct coupling, 
whereby each 
valve operates on 
alternate half 
cycles. The capaci¬ 
tor C2, acquires a 
charge during the 
triode 1 s active half 
cycle which is used 
to bias the pen¬ 
tode during its 
active halt cycle. 
With starting 
switch open, 
valves are in 
series. Rectified 
current through 
them is used to 
charge the capaci¬ 
tor C. 


is not nearly enough to ensure reliable 
operation. 

However, if we provide a second stage 
(i.e., another valve) we can easily in¬ 
crease the rate of change to the point 
where it is capable of giving perfectly 
reliable operation. 

Since we are dealing with such a slow 
rate of change the signal is, for all prac¬ 
tical purposes, a DC one and the two 
stages must, therefore, be direct coupled. 
We also have to make provision to 
charge the resistor/capacitor network 
prior to initiating a timing cycle. 

The circuit we finally chose is by no 
means original and has been used in a 
number of commercial and industrial 
timing circuits. Our main job was to 
adapt it to our particular requirements 
and the available valves and other com¬ 
ponents. 
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iately, but will have to wait until C is 
fully charged. This may take several 
cycles of the polarity we are considering. 

During the negative cycle, when 
there is no electron flow, the charge 
acquired by C tends to keep the volt¬ 
age across R constant. However, the 
voltage will drop slightly as the charge 
leaks away through R and must be re¬ 
stored on the next positive cycle. 

This condition remains while ever the 
start switch is open, meaning that C is 
always charged and ready for a discharge 
cycle. 

Now let us consider what happens 
when the start switch is closed. As¬ 
suming, once again, the polarity as 
shown, we now have the screen and 
plate of the pentode connected to the 
positive terminal and the cathode to the 
negative. There is still no bias on the 
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FRIO W24: push-pull twin 12-watt 
stereo amplifier, connections for 
crystal, ceramic or magnetic, and 
tape recorders. Frequency response 
20-20,000, size 12Fin. x 4$in. x 8in. 

Price £58 

Full details from: 


ASDIC STEREO SPECIALISTS 


166 Glebe Rood, Glebe, N.S.W. 
Telephone: 68-1014. 


BRISBANE AGENCIES 


16 Stanley St, South Brisbane, 
Qld. Telephone: 4-5466. 


SPECIAL OFFER 

1 only used Mullard High Speed Valve 
Tester Model CT80 complete with a set 
of up-to-date selector cards. 

New Price £220, plus Sales Tax. Will 
sell for £125. For further information 
ring MR CLIFFORD. BL7321, British 
Merchandising Pty. Ltd. 


PRICE’S RADIO 

BOX 1212 G.P.O., SYDNEY 

Mail order service for all radio and 
television spare parts. 

200H MULTITESTER 

DC Voltages 5-25-250-500 and 2.5k 
(20000 opv). 

AC Voltages 10-50-100-500-1000 
volts (10000 opv). 

DC Current 0-50uA 0-2.5ma 0-250ma 
RESISTANCE 0-6k 0-6meg (300 ohm 
and 30k at centre scale). 

Capacitance lOuf to .001 uf .001 to 
. luf. 

Decibles -20 db to 22db. 

£5/12/0 Complete. 

RADIOMAC NAME PLATES 

Volume control scales 111/16 x 21 

markings 0-100.2/ ea. 

Condenser scales 2in diameter round 

marked 0-100 .2/ ea. 

Name plates, over 60 names: Aeriel, 
Earth, Volume Gain, Microphone, 
Phones, Treble, Bass. ON-OFF etc. 
.6d ea. 

'APOLEC' TAPE RECORDER 

Transistorised miniature battery oper¬ 
ated tape recorder. Single speed, twin 
track with microphone, ear phone and 
telephone adaptor. £16/16/- 


We can supply a large range of 
radio and television test equipment 
Write for a quote on any particular 
instrument. 

MAIL ORDERS ONLY 
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LABCRAFT 605L (full size) with ALL-BALANCE 
arm on teak mounting platform. 


LABCRAFT 573V, with integral arm on ash mounting 
platform. 


Jobo 2800S 

The transcription turntables with the 
powerful motor — up to full speed in 
1/2 rev. Built in stroboscope. Now 
available without arm. RETAIL inc. 
Tax £53/2/0. 


SRT 604. The J unior Turntable for good 
reproduction and extremely light weight. 

RETAIL inc. Tax £19/18/5. 

SRT 620. The exclusive portable with 
Danish Design in Palisander or Oak. 
Mono only. RETAIL inc. Tax £40/4/3. 


Dust Cover for either Labcraft type 573V, 605, or 605L turntables. 


AVAILABLE FROM ALL TRADE HOUSES AND HI FI SPECIALISTS 


Sole Australian Agents: 

G.R.D. INSTRUMENTS PTY. 
6 Railway Walk, Camberwell 
82 1256 


price 


NEW LINES 


RETAIL inc. Tax. 17/3d. 


LABCRAFT 

The Popular turntable! Superb 
Performance at a reasonable 


Now Available in Australia! 

Clean your records and stylus as 
they should be cleaned. Made 
and recommended by the 
Deutsche Grammophon Co. _ 


The P.N.A. 

Polydor Necessair Antistatic 
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grid, so there will be a substantial elec¬ 
tron flow in the plate circuit and through 
the relay in the conventional manner. 
As a result the relay will pull in at the 
instant the start switch is closed. 

Simultaneously the triode will have 
negative voltage applied to the plate and 
positive to the cathode. It also has a 
high negative voltage (across R and C) 
between grid and cathode. Either of 
these conditions will effectively prevent 
any electron flow. 

Now assume that the polarity of the 
transformer has reversed. The pentode 
will no longer conduct, but the relay 
will hold in by virtue of the capacitor 
across it. At the same time the triode 
plate will become positive and it will 
be in a position to conduct — except 
that the high negative grid bias still 
prevents this. 

This condition continues, on alternate 
half-cycles, while ever the voltage across 
R and C is high enough to prevent the 
triode conducting. However, the charge 
in C is slowly leaking away through R 
and will eventually drop, to the point 
where the triode commences to conduct. 

When this happens there will be an 
electron flow through R2 producing a 
voltage across it and having the polarity 
shown (i.e., making the grid of the pen¬ 
tode negative). But without C2 this 
voltage would only be applied during 
those half-cycles when the pentode was 
not conducting and would vanish as soon 
as the alternate half-cycle allowed the 
pentode to conduct. 

However, C2 retains this voltage across 
R2 until the pentode conducting half 
cycle commences, effectively biasing the 
pentode and reducing its plate current. 
As the voltage across C and R drops 
the current *hrough the pentode also 


RADIO COURSE NOTE 

HOLLOWING the publication of 
■ the May issue we received a 
number of letters from readers of 
the "Basic Radio Course/' request, 
ing components values and con¬ 
structional information for the 
typical two-transistor receiver 
whose circuit was used in Chapter 
10 . 

In fact we are unable to supply 
this information, because the cir¬ 
cuit was one "drawn up on paper 
only" for the purpose of the art¬ 
icle. However, we are able to 
supply details of similar receivers, 
a typical one being the Two Tran¬ 
sistors Broadcast Receiver of 
March, 1961. 

Any readers who would like 
details should write to our query 
service enclosing the appropriate 
fee to cover handling and postage. 
Details of the query service are 
given on the "Answers To Corres¬ 
pondents" page at the rear of this 



drops, but at a very much faster rate 
due to the amplification of both valves. 
Thus, once the triode commences to con¬ 
duct, a condition is rapidly reached 
where the pentode is cut off and the 
relay drops out. 

In practice there are a number of re¬ 
finements which improve the perform¬ 
ance of the circuit, though they are not 
necessary to its explanation. One of 
these is the provision of set of contacts 
on the relay which parallel the start 
circuit and hold it closed automatically 


once the relay closes. This “locking” 
circuit eliminates the need for the opera¬ 
tor to hold the switch in during the en¬ 
tire timing cycle. 

Another is the provision of the 6.3 
volt winding and potentiometer (shown 
dotted) in the grid-cathode circuit of the 
triode. Its purpose is to initiate con¬ 
duction of this valve earlier than would 
otherwise be the case, by placing a posi¬ 
tive voltage on the grid whenever the 
plate is positive. (This is achieved by 
suitable phasing of the two transformer 
windings.) 

If this were not done it would be 
necessary to wait until the capacitor had 
discharged to an undesirably low level, 
involving the near horizontal portion of 
the curve and too slow a rate of change. 
It also provides a means of setting the 
exact point of discharge at which the 
triode will commence conduction, mak¬ 
ing a very useful “calibration” adjust¬ 
ment. 

The result is a circuit which is ex¬ 
tremely accurate, virtually independent 
of reasonable mains voltage fluctuations, 
and extremely easy to use. The unit is 
always ready to “go” at the touch of a 
button or foot switch and the timing 
cycle cannot be affected by incorrect 
operation of this switch. 

Once the relay closes no amount of 
“fiddling” with the start button will affect 
the time. It can be released immediate¬ 
ly or remain pressed, even past the re¬ 
quired time, without any effect. The 
charging cycle is extremely rapid and a 
selected time .may be repeated virtually 
instantaneously. 

This covers the theoretical considera¬ 
tions for the design of a photo-timer. 
In next month’s issue we will describe 
the practical construction of such a unit. 


T E ISC O MICROPHONES 




CM-50 


DM-303 


DM-301 


DM-307 


RETAIL 

CRYSTAL FREQUENCY + S/T 


CM-2 

150-900Oc/s 

£10 0 

CM-20 

IC0-9500c/s 

3 0 5 

CM-30 

I00-9000c/s 

2 2 9 

CM-50 

l00-9000c/s 

1 9 3 

LM-I 

150-9000c/s 

19 3 

RETAIL 

DYNAMIC FREQUENCY +S/T 

DMS-3 

150-9000c/s 

£3 1 2 

DM-201 

lOO-IOOOOc/s 

4 12 10 

DM-301 

lOO-IOOOOc/s 

7 4 4 

DM-303 

lOO-IOOOOc/s 

7 12 0 

DM-307 

lOO-IOOOOc/s 

7 12 0 



AGENTS D. K. Northover & Co.—Neil Muller Ltd.—Homecrafts (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co. Pty. Ltd.—T. H. Martin Pty. Ltd.—P. H. Rothschild & Co. Ltd. New Zealand. 
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VV FAMOUS CARTRIDGES & SHURE PICK-UP ARMS 


It has been known for some years that a 
difference between the angle used in cutting stereo 
records and the angle of the stylus 
used in playing them would result in increased 
I.M. and Harmonic distortion, audible 
on certain records. Major record companies 
have recently adopted a staiidard cutting angle 
of 15 degrees. To correspond, Shure engineers 
developed this new moving magnet cartridge 
series to track at a 15 degree angle. Incredible 
results obtained audible increase in brilliance, clarity, 
transparency, presence, fullness and smoothness-' 


Comparable perfection is found in Shure 
S.M.E. pick-up arms, capable of 
realising the full potentials of 
cartridge and record. 


Series I I complete with L.4 connecting lead. 

Si (Standard G) shell £1.7.6, S2 Ultra lightweight £2.8.0. 
S3 new plastic shell £1.14.0. D2 Decca adaptor £3.15.0. 
D3 Decca adaptor requires weight W/9 or W/12 £2.16.0. 
W/9 weights for 3009 Series I I arm £2.2.0. 

W/12 weights for 3012 Series II arm £2.2.0. 

AMPLIFIER CONNECTING LEADS WITH PLUGS. 

L.2 (2ft.) £3.1.0.; L.4 (4ft.) £3.7.0.- L.6 (6ft.) £3.13.0. 
Series I bias adjuster £1.7.9. 

P.l Plinth — increases height of arm £1.8.0. 




SHURE-SME PICK-UPS! 
3009 arm less shell, £38/12/0 
3012 arm less shell, £41/10/0 


■ 
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SHURE V.15 

Stereo dynetic cartridge. 
Bi-radial elliptical stylus 
and 15 deg. tracking 
angle. £47/15/6. 


SHURE M55E 

Purity of sound. Tracking 
angle 15 deg., force i to 
1 ^ grams. Elliptical stylus, 
£30. 


SHURE M3D 

Reflects quality control of 
a high order. Tracking 
force 3 to 6 grams. Price 
£ 11 / 2 / 6 . 


SHURE M5D 

Mono for 33 1/3, 45 
r.p.m. fitted with . 001 " 
diamond stylus for micro¬ 
groove, £ 19/10/0. 



SHURE M44-5 

With 15 deg. tracking 
angle, 0.5 mil stylus. 
Tracking pressure range 
^ to grams. £25. 


SHURE M44-7 

Stereo/LP cartridge 15 
deg. tracking angle. Pres¬ 
sure range 1 5 to 3 grams 
£ 22 / 10 / 0 . 


SHURE M44C 

For use where 3 to 5 
grams tracking pressure is 
necessary. 15 deg. angle. 
£ 20 . 


SHURE M99 

Magnificent M99 and 
M99-AT6. Superb track¬ 
ing, channel separation 
£ 22 / 10 /-. 
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welcomes highest compliance cartridges for precise tonearm balance with rubber cushioned 
flawless tracking even at V 2 gram or under fine-thread rotating counterweight 



stylus force applied directly at pivot preserves perfect pitch for the most critical ears with 
perfect mass balance of tonearm 6% variable range for all four speeds 



superb over-all engineering permits tilt to “warped" and eccentric tracking dramatizes 

almost 90° without spilling a note frictionless bearings, low tonearm mass 


NO WONDER SO MANY DUAL 1009 AUTO/PROFESSIONAL TURNTABLES HAVE 
REPLACED BOTH CHANGERS AND MANUAL TURNTABLES! 


THE FABULOUS DUAL 1009 

Standards of performance associated with the costliest 
professional turntables and separate tonearms have 
now been matched or surpassed by a remarkable new 
record playing instrument . . . the Dual 1009. 
Consider this achievement! A true dynamically 
balanced automatic tonearm that not only tracks 
below i gram, but trips at zero with a mere breath 
of air. That’s a feat possible only with virtually 
frictionless pivots and bearings. As for tonearm 
resonance, it’s a barely measurable 6 or 7 cycles. 
In short, only the cartridge itself limits quality of 
performance. The seven pound turntable is machined 
to electronically-controlled tolerances from a non- 
ferrous alloy casting, then dynamically balanced for 
utmost smoothness of rotation. The powerful, utterly 
silent high torque motor effortlessly maintains accur¬ 
ate speed with one record or ten. What’s more, 
voltage can rise or fall beyond 10% with no effect 
whatever. And the 1009 will shut off the amplifier 
after play! All this, plus strikingly handsome stlying. 
Write for details . . . 



FRED A. FALK & CO. PTY. LTD. 

28 KING STREET, ROCKDALE. PHONE LX4783 

Distributed by: N.S.W. end Victoria—all leading electrical houses S.A.—L. S. Wise Ltd., 196 Gilles Street, Adelaide. 

QUEENSLAND—Ron Jones Pty. Ltd., 1-5 Merton Road, South Brisbane. W.A.—Athol M. Hill, 842 Hay Street. Perth. 
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WHY THE ELLIPTICAL STYLUS? 

Hi-fi enthusiasts have doubtless noted references, of late, in advertise¬ 
ments and articles, to the "elliptical stylus." This brief article explains 
what is meant by the term and the possible advantages that this type 

of stylus may offer. 


By Neville 

r FHE problems which the new eliptical 
A stylus are intended to alleviate start 
right back at the cutting stylus used to 
inscribe the original groove in the master. 

Like the cutting tools used in an or¬ 
dinary lathe, the recording stylus must 
have a certain critical configuration, if 
it is to cut a smooth, noise-free groove 
in the lacquer medium. The task is com¬ 
plicated by the fact that the stylus posi¬ 
tion is normally “modulated” vertically 
and horizontally with respect to the 
groove track and the facets must be so 
arranged that the stylus can still cut a 
clean groove, even when moving 
obliquely in respect to its nominal cut¬ 
ting path. 

While a great deal of know-how there¬ 
fore lies behind the production and use 
of cutting styli, it is sufficient to observe, 
for the present purpose, that cutting 
styli have to be of a fairly narrow, 
wedge-shaped configuration, as illustrated 
at the left of figure 1. This is a plan- 
view sketch, drawn as if looking directly 
down on the surface of the record. 

If the stylus was required to cut 
only an unmodulated groove, the opera¬ 
tion would be about as simple as it 
would be pointless. The groove could be 
“V” shaped and include any desired 
angle; the bottom could be sharp or 
radiused; the groove could be as deep 
and therefore as wide as the pressure 
on the stylus might determine and, more 
important, the groove width and groove 
angle could be maintained uniform from 
start to finish. 

MODULATION 

In fact, practical grooves are not un¬ 
modulated ones but those carrying the 
speech and music signals which we nor¬ 
mally want to reproduce. And herein 
lies the difficulty. 

When modulation causes the stylus to 
move obliquely in relation to the nor¬ 
mal path, it cuts a groove of different 
shape. Looking along the groove, it 
would appear to have become narrower 
at the top, with walls at a steeper angle. 
The greater the “oblique” velocity, re¬ 
lative to the forward tracing speed, the 
more marked does the effect become. 

Relating this statement to factors 
which immediately concern us, the con¬ 
striction of groove width and angle tends 
to increase with signal frequency and 
amplitude and with reduced radius and 
lineal speed near the centre of disc. The 
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Williams 

problem therefore tends to concentrate 
around loud passages, containing high 
frequency energy, recorded on the inner 
tracks. 

Since recording levels and useable disc 
area are dictated by other and important 
considerations, we have to live with the 
problem of varying groove shape, more 
or less as a heritage of the system. 

When it comes to playing back a disc, 
“non-cutting” qualities must be sought 
in the playback stylus just as diligently 
as the reverse qualities are sought in 
the cutting stylus. Broadly, this means 
a polished, rounded shape and, for fairly 
obvious practical reasons, the one which 
found universal acceptance is a stylus 
with a tapered, conical end, with its tip 
ground and polished to a hemispherical 
shape. 

So again, as a heritage of the system, 
we have been compelled to trace, with 
a hemispherical tip, a groove which was 
originally cut with a wedge-shaped stylus. 



Cutter Elliptical Conical 


Figure 7: Reproduced from Shu re 
literature, this diagram illustrates a 
track cut by a wedge-shaped stylus 
(left) and replayed either by an ellip¬ 
tical stylus (centre) or a conical- 
spherical stylus (right). 



Figure 2: An artist's drawing of an 
elliptical stylus tracing a groove. 
Elliptical styli are currently being 
offered by Shure and Ortofon, to men¬ 
tion two well known makers. 


This is illustrated in the right-hand 
sketch of figure 1. At the peaks of the 
waves, where there is momentarily no 
oblique travel, the groove is at its maxi¬ 
mum “unmodulated” width. Elsewhere, 
and particularly crossing the zero axis, 
where the “oblique” velocity is greatest, 
the groove looks narrower and steeper to 
the hemispherical playback stylus being 
dragged along it. 

Inevitably, the stylus must rise in the 
groove as it traverses the narrower por¬ 
tions so that it receives a vertical modu¬ 
lation, which is not part of the original 
modulation at all, but a by-product in¬ 
volving the difference between the shapes 
of the recording and playback styli. 

Because it has such a fundamental 
basis, this so-called “pinch effect” is as 
old as lateral recording itself. However, 
the order of distortion attributable to it 
has largely remained well below the 
total distortion from other sources. 

STEREO PICKUPS 

More recently, a general reduction in 
distortion has caused pinch effect to as¬ 
sume relatively greater significance. Par¬ 
ticularly is this so in the case of stereo 
pickups, because they have the funda¬ 
mental ability to convert vertical modu¬ 
lation into electrical signal, the spurious 
component being substantially a second 
harmonic of the lateral movement. 

It has long been understood that 
pinch effect distortion is reduced by us¬ 
ing a playback stylus with a smaller 
tip radius, the reduction being a fairly 
linear function over a range of values 
where the stylus can still be considered 
as a reference sphere riding the walls of 
a strictly V-shaped groove. 

Unfortunately, a number of practical 
considerations make it rather unreward¬ 
ing, at present, to use a stylus any 
smaller than with a 0.5mil radius. 

The first is that, with a very small 
tip radius, the thrust per unit area is 
likely to exceed the rupture limit of the 
disc surface. This means that, by and 
large, it is only practical to use a tip 
radius of less than 0.5mil with rather 
exotic pickups tracking at about 
one gram. 

Even more important is the fact that 
not all discs have a sharply defined 
bottom to the V-groove. There is there¬ 
fore a very real possibility that a fine 
stylus will find itself riding in grooves 
having a rounded bottom of radius great¬ 
er than its own tip radius. With no 
wedging action, “groove skating” will be 
evident, with its associated unpleasant 
distortion. 

A still further problem is that dust 
particles are likely to settle, if anywhere, 
in the bottom of the groove so that, 
under other than ideal conditions, the 
bottom of the groove can be the noisiest 
zone. 

The idea behind the elliptical stylus 
is to produce something that will have 
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LOOKS GOOD FROM ALL ANGLES 


SOUNDS EVEN BETTER, S.M.E. 


Scries If complete with L.4 connecting lead. 

Si (Standard G) shell £1/7/6. S2 Ultra lightweight £2/8/- 
S3 new plastic shell £1/14/-. D2 Decca adaptor £3/15/-: 

D3 Decca adaptor requires weight W/9 or W/12 £2/16/- 
W/9 weight for 3009 Series I I arm £2/2/-. 

W/12 weight for 3012 Series II arm £2/2/-. 

AMPLIFIER CONNECTING LEADS WITH PLUGS. 

L.2 (2ft) £3/1/-; L:4 (4ft) £3/7/-; L:6 (6ft. £3/13/-: 

Series I bias adjuster £1/7/9. 

P.l Plinth — increases height of arm £1/8/-: 


Not inexpensive — per¬ 
fection never is. A pick¬ 
up arm capable of reali¬ 
zing the full potential of 
cartridge and record! 


the tracing qualities of a very small-rad¬ 
ius tip, while avoiding the aforemention¬ 
ed difficulties assocated with the bottom 
of the groove. It is Illustrated in the 
centre sketch of figure 1, and in figure 
2, both reproduced from “Shure” litera¬ 
ture. 

Figures published by Shure indicate 
that their present elliptical stylus, viewed 
from the front or rear, has a radius 
of 0.9mil so that, if anything, it tends 
to ride higher in the groove than does 
the standard 0.7mil mono/stereo spheri¬ 
cal tipped stylus. 

However, the elliptical stylus is much 
finer, viewed from the side and Shure 
quote an effective radius of 0.2mil for 
the shoulders which actually contact 
the groove walls. They thus claim the 
advantage of a small radius relative to 
groove tracing, with a simultaneous free¬ 
dom from the difficulties which con¬ 
centrate at the groove bottom. 

Their claims for improved per¬ 
formance are supported by measure¬ 
ments showing reduced tracing distor¬ 
tion. 

CRITICAL CONTOUR 

On the other hand, they admit to 
the critical nature of the contour, if 
such benefits are to be realised, and 
the problems of maintaining the requisite 
tolerances in manufacture and testing. 
They also point out that the surfaces 
which actually support the stylus are 
of very small radius, so that tracking 
weight must be kept down — pre¬ 
ferably in the 1 gram region. 

While the proposition is a very inter¬ 
esting one, it certainly cannot be ac¬ 
cepted on face value. 

For example, it can be shown fairly 
simply, by graphical means, that pinch 
effect is much less evident with a 
small sphere riding in a given V-groove 
than with a large sphere. It is by no 
means self-evident that an elliptical sty¬ 
lus will combine the best characteristics 
of both by simply merging their two 
radii into a bi-radial or elliptical shape. 

It may be necessary, rather, to ex¬ 
amine the action on the basis that the 
stylus rests on support points which are 
the greatest distance apart at instants 
when the groove is in line with the 
mean path; that, when the groove de¬ 
viated obliquely and constricts, the sup¬ 
port points move around the shoulders 
and become separated by a smaller dis¬ 
tance; that zero pinch effect modulation 
will be evident when the distance be¬ 
tween the support points matches the 
constriction of the groove as it deviates 
with modulation. 

LIKELY PROBLEMS 

It is interesting to ponder whether 
this situation can be achieved in prac¬ 
tice (a) with an idealised groove and 
(b) with practical grooves. 

It is also interesting to speculate 
whether the contour for zero 
pinch effect will correspond to desirable 
dimensions in respect to other practical 
criteria, notably the ability of the stylus 
to track very short wavelengths irrespec¬ 
tive of pinch effect. 

Last but not least, there is the very 
interesting question of how an elliptical 
stylus will behave on R.C.A’s Dyna- 
groove tracks, where “negative” distor¬ 
tion has allegedly been built in to cancel 
the anticipated distortion from standard 
spherical styli. 
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®§ 31 H. reviews 


By JULIAN RUSSELL 


CARMEN—Schippers, Swiss Romande 


Bizet — Carmen. Complete Opera. 
Regina Resnik (Carmen); Mario del 
Monaco (Don Jose); Tom Krause 
(Escamillo); Joan Sutherland 
(Micaela); Robert Geay (Zuniga); 
Claude Cales (Morales); Jean Pru¬ 
dent (Dancaire); Alfred Hallett (Re- 
mendado); Georgette Spanellys (Fra- 
squita); Yvonee Minton (Mercedes). 
Orchestra of the Swiss Romande 
conducted by Thomas Schippers. 
Decca Stereo SERA256/8. 

Much courage was needed to issue a 
Carmen in competition with the magni¬ 
ficent Beecham — Los Angeles set put 
out by H.M.V. some three years ago 
and a comparison with that splendid 
achievement is inevitable. Although the 
present version has much to recommend 
it I still prefer the earlier one. Schippers, 
though he sends the opera spinning along 
nicely to well-chosen, sprightly tempos, 
lacks much of Beecham’s swagger. 

But his ensemble is always alert and 
responsive to imaginative direction. In¬ 
deed the concerted numbers supply the 
best features of the new set. Regina 
Resnik is an effective if never very 
forceful Carmen who, obviously by 
choice, keeps her reading of the part 
musical at some slight expense to dra¬ 
matic intensity. The other principal 


soloists, however, are less successful. 
Del Monaco displays many of his 
customary vulgarities in the role of Don 
Jose and Tom Krause is no better than 
a useful Escamillo. Joan Sutherland 
sings Micaela very prettily indeed though 
she builds up the role to larger than 
life size. 

Despite its strong Gallic flavour 
Carmen has long ceased to be treated 
universally as a French opera. Since 
Nietzsche selected it for praise at the 
expense of Wagner the Germans have 
adopted it as a German opera. Sung in 
German, as I heard it in Germany a 
couple of years ago, it provides a very 
strange experience indeed. This present 
set is un-French in a different way with 
an Italian tenor, Finnish baritone, 
German mezzo, Australian soprano, and 
American conductor. 

Beecham’s, alone among recent record¬ 
ings, retains the true French characteris¬ 
tics of the original. But if the present 
set does not recall the Paris Opera at its 
very rare best it is at least eminently 
enjoyable, especially in such scenes as 
the first act opening the second act 
quintet — which goes at a really frisky 
pace — and the card scene, the one 
point in the score in which Resnik 
manages to express more drama than 
did Los Angeles. 


ROSSINI —The Barber of Seville 


Rossini — The Barber of Seville. Com¬ 
plete Opera. Victoria cie Ics Angeles 
(Rosina); Luigi Alva (Almaviva); 
Carla Cava (Basilio); Ian Wallace 
(Bartolo); Sesto Bruscantini (Figaro). 
Glyndebourne Festival Chorus and 
Royal Philharmonic Orchestra con¬ 
ducted by Vittorio Gui. H.M.V. 
Angel Series Stereo AN/SAN114/6. 

This would have been my favourite 
version of a favourite opera had not 
most of its merits been obscured by 
abnormally “dry” acoustics that lie like 
a shroud over the whole production. 
And in addition to this shortcoming, 
excessive movement from one speaker 
to the other increases the artificiality of 
the whole production. This is more the 
pity since otherwise it would have been 
a most beguiling performance, one that 
is satisfied to rely on gentleness rather 
than sparkle for its effect. 

This means getting grace instead 
of boisterous fun, but delicacy of pro¬ 
jection is the first feature to suffer from 
acoustical shortcomings. I do not mean 
that any of the orchestral detail is sacri¬ 
ficed by the deadness of the studio 
sound; it ail emerges quite clearly but, 
alas, a little lifelessly. 

Los Angeles is in lovely voice and 
sings the role quite without spite — for 
a refreshing change — in its original 
mezzo tessitura. Her voice is wonderfully 
rich yet agile enough to use tempos 
that might well frighten less gifted 
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singers. Luigi Alva is an effective Alma¬ 
viva who manages to introduce a pleas¬ 
ingly Spanish atmosphere into some of 
his music. 

Bruscantini is splendidly masculine as 
Figaro, getting through the part with a 
degree of concentration that never re¬ 
laxes for a moment. If Ian Wallace fails 
to sparkle quite as much as the average 
good Bartolo he substitutes instead 
beautifully focused lightness of touch to 
even the most difficult passages. Carlo 
Cava’s Basilio is not always as tidy as 
it might be though he works hard to 
give all the notes their true value — a 
quality far too often neglected nowadays. 

Gui holds the whole opera together 
with fine discipline and offers a version 
that makes the usual cuts — which are 
to be regretted, especially those in 
Rosina’s cabelettas. 

★ ★ ★ 

Verdi—Scenes from Falsfaff. Fernando 
Corena (Falstaff); Ilva Ligabue 
(Alice Ford); Regina Resnik (Mis¬ 
tress Quickly); Fernanda Cadoni 
(Meg Page); Renato Capecchi 
(Ford); Lydia Marimpietri (Na- 
netta); Robert Bowman (Bardolph); 
Michael Langdon (Pistol); Luigi 
Alva (Fenton). New Symphony Or¬ 
chestra of London conducted by 
Edward Downes. Decca Stereo 
SXL6079. 

Scenes from operas issued on one 
disc nearly always represent extracts 


from a complete recording of the work 
in question. These are not, but were 
recorded especially for this single 12-in 
disc. Inevitably, if you know and love 
the work, you will be sorry that some 
favourite bits are omitted. And the ex¬ 
cellence of most of the scenes you find 
will make the absence of the others all 
the more regrettable. 

A word of warning — the sleeve-notes 
might give you the impression that the 
disc contains more than is actually 
there. They tell you more of what goes 
on in the opera than what is played. 
Only one scene is complete — at the 
Garter Inn where Ford and Falstaff con¬ 
spire after a visit from Dame Quickly. 
The rest of the extracts are all trun¬ 
cated and some have very brief endings 
indeed. 

Another rather disconcerting feature 
is the order in which the extracts occur. 
On Side 1, for instance, you go straight 
from Act 1, Part 1, to Act 2, Part 2, 
then to Act 3, Part 1, followed by 
Act 3, Part 2. On Side 2 you will find 
Act 1, Part 2, and then Act 2, Part 1 
complete. So you can see that no effort 
was made to provide continuity of 
music or story. 

Corena is a fine Falstaff despite lack 
of a little of Gobbi’s penetration into 
the skin of the part. He sings musically 
and his treatment of the role is alter¬ 
nately delicate and of oak-like sturdiness. 
He is better in the quieter scenes than 
in the gruffer ones. 

From the rest of the very excellent 
cast I select the fresh-voiced Lydia 
Marimpietri’s Nanetta for special men¬ 
tion, not so much because she excels 
over her colleagues but that such a 
performance will surprise coming from 
a little-known singer. The others are all 
quite admirable and the conductor, 
Edward Downes, gives a brilliantly witty 
account of the marvellous score, pre¬ 
serving both its gossamer charm and 
robust humour alike. 

★ ★ ★ 

Elgar—Symphony No. 1 in A Flat 
Major, Op. 55. Philharmonia Or¬ 
chestra conducted by Sir John Bar¬ 
birolli. HMV Stereo ASD540. 

Elgar, together with Sibelius and 
Vaughan Williams, seems to be making 
his way back into favour after a brief 
period of neglect, a period that not un¬ 
usually follows the death of a composer. 
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Here in Australia the first “revival” to 
be released is this symphony whose 
restoration on its sheer merits could 
never be long in doubt. 

For this is a symphonic structure of 
the finest kind — weighty, spacious, 
beautifully proportioned by a mind that 
always respected the principles of form, 
and warmly human throughout. If it all 
sounds a little too comfortable to ears 
attuned to the neurotic chronicles of 
modern composition it should provide a 
blessed point of repose for those re¬ 
cently involved in the works of that 
strident school. 

Personally, I found it all as richly 
satisfying as a 10-course Edwardian din¬ 
ner, its serenity troubled by only the 
vaguest of doubts resolved without too 
much stress during its stately progress. 
Barbirolli is at his fine best in this type 
of music, gently guiding the sound, 
eschewing frenzy, yet always revealing 
a full complement of the work’s deep 
emotional appeal. 

The Philharmonia seem to need no 

urging to give Barbirolli of their best. 
The strings have a fine sheen on their 
tone, the woodwind attack as one, and 
the brass has that snap on its brilliance 
to supply the true Elgarian sense of 

pageantry. The sound throughout is of 
matching splendour. 

★ ★ ★ 

Elgar — Enigma Variations, Op. 36. 

Cockaigne Overture, Op. 41. Phil¬ 
harmonic Orchestra conducted by 
Sir John Barbirolli, H.M.V. Stereo 
ASD548. 

Here is another welcome revival of 
two works well-loved by concert-goers 
of a generation ago. The playing is no 
less secure and poised than in the sym¬ 
phony though, in the Variations, occas¬ 
ional over emphasis of the bass line leads 
to some slight obliteration of important 
treble voices. Some minor adjustments 
to the controls can correct this to a 
large extent but not entirely. 

The variations pass easily through 
their many changing moods — gay, 
tender, boisterous, dignified, and even 
mischievous without malice. AH are 
spk ndidly captured by the conductor 
and his orchestra. And in the Cockaigne 
Overture the problems of balance that 
marred the Enigma ever so slightly are 
all successfully solved. 

The overture today sounds as fresh 
as when it was written—a graphic pic¬ 
ture of a Sunday afternoon in London 
complete with street urchins, bands, both 
military and Salvation Army, lovers 
strolling through quiet squares, the 
whole brilliantly scored and devotedly 
delivered. 

★ ★ ★ 

Strauss — Ein Heldenleben (Symphonic 
Poem). Boston Symphony Orchestra 
conducted by Erich Leinsdorf. 
R.C.A. Stereo LCS-2641. 

Leinsdorf gives an uninhibited, extro¬ 
verted account of this frequently bom¬ 
bastic though sometimes piercingly 
beautiful work. If the battle scenes go 
on for too long, too noisily, they are 
balanced by the love scenes which are 
as luscious any any Strauss ever wrote. 
The tiresomely skittish “Frau Strauss” 
cadenzas also go on for far too long, 
despite their excellent presentation by 
solo violinist Joseph Silverstein. 

Leinsdorf brings out all the rancour 
in the critics’ passages, making them as 
spiky as a group of especially spiteful 
Beckmessers. The Boston Symphony’s 
superb handling of the mass of detail 
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in the formidable score has been ad¬ 
mirably caught by the recording engineer 
who all through supplies sound of great 
richness and spaciousness. Though the 
work sounds nowadays too extended and 
often brash, many compensations can be 
enjoyed on its journey through two well- 
filled sides. 

★ ★ ★ 

Schubert — Symphony No. 9 (The 
Great) in C Major. Philadelphia 
Orchestra conducted by Arturo Tos¬ 
canini. (Recorded in 1941). R.C.A. 
Soria Series Mono LD2663. 

This recording has a curious history. 
It was made in America in 1941 during 
an interlude in which Toscanini tem¬ 
porarily left the N.B.C. Orchestra to 
preside over the Philadelphia. American 
Victor, encouraged by reports of the 
season’s popularity, recorded many 
works played by the combination, the 
one at present under review, Tchaikow- 
sky’s Pathetique, Debussy’s La Mer and 
Iberia, and Strauss’ Tod und Verklarung 
among them. 

However, by the time the recordings 
were ready for processing wartime short¬ 
ages of materials had hit the U.S. and 
the masters produced were so poor that 
Victor considered the resulting pressings 
unfit for issue. In 1961 Toscanini’s son, 
Victor, decided to use modem tech¬ 
niques to try and remove the blemishes 
on the original masters and after 750 
working hours of infinite care and 
patience produced the tape from which 
the present pressing was made. 

The result is well worth all the 
trouble though not completely success¬ 
ful. There are, for instance, some quite 
serious pitch wavers in the latter part 
of the Andante and a few bubbly chords 
elsewhere in the woodwind. But the 
orchestra’s playing is very fine indeed 
and Toscanini’s reading, despite some 
tempos which many may think a little 
fast, is superbly vigorous and intense. 
Altogether, however, I think the disc will 
have more appeal to the record historian 
than the general public, especially when 
the quite considerable number of good 
recorded performances of “The Great” 
are remembered. 

★ ★ ★ 

Bruckner — Symphony No. 7 in E 
Major (Original Version). Wagner— 
Siegfried Idyll; Prelude to “Lohen¬ 
grin.” Columbia Symphony Orches¬ 
tra conducted by Bruno Walter, 
Columbia Stereo SBR235052/3. 

Here is a devoted account of a sym¬ 
phony which many consider Bruckner’s 
most enjoyable. To this listener it was 
made still more enjoyable by Walter’s 
refusal to dwell at too great length on 
the slow movements of the work. This 
is in contrast to Klemperer’s recently 


issued recording in which the conductor 
did just that, with the result that many 
ponderous patches had to be suffered in 
order to savour more reasonably paced 
ones. 

Happily, Walter declines to drag out 
the slow movement, taking it at a tempo 
closer to andante than adagio and he 
speeds up the scherzo to a gait that 
poses embarrassing problems for some 
of his players. He does, however, slow 
down the middle section of the scherzo 
so that it becomes filled with Viennese 
schmaltz. 

In the rest of the work, however, I 
much prefer this new version to its re¬ 
cent Klemperer rival, though those who 
like a Germanic type of interpretation 
will favour the latter. 

I found the Siegfried Idyll entirely 
delightful in shape and colour. It is, as 
its title implies it should be, utterly 
idyllic. The strings — rather more, I 
imagine, than were present at the first 
performance to celebrate the birth of the 
composer’s son, Siegfried—glow warmly 
and richly. The wind chortles as happily 
as can be imagined and the horn player 
gets through his difficult part without 
arousing any anxiety in the most pessi¬ 
mistic listener. 

The Lohengrin Prelude, too, brings 
the Holy Grail down to earth to shine 
in blinding grandeur before it returns 
again to distant, out-of-reach places in 
the universe. 

★ ★ ★ 

Verdi—Four Sacred Pieces. Ave Maria; 
Stabat Mater; Laudi Alla Vergine 
Maria; Te Deum. Janet Baker (con¬ 
tralto); Philharmonia Chorus and 
Orchestra conducted by Carlo Maria 
Giulini. HMV Angel Series Mono 
AN120. 

This in my experience, is one of the 
finest choral records ever made despite 
the fact that my pressing is in mono. 
Stereo versions are not yet available in 
Australia. In it the Philharmonia Chorus 
is heard at its very best, which, in my 
opinion, is incomparable nowadays. And 
both the chorus and orchestra have the 
benefit of direction by a conductor who 
is obviously deeply moved by the music 
he is performing. 

The individual parts are all delivered 
with astonishing clarity, and chorus and 
orchestra—in the two pieces in which 
they are combined— are integrated in a 
model of precise balance, shapeliness 
and beauty of tone. 

Two of the pieces are unaccompanied 
—the Ave Maria and the Laudi Alla 
Vergine Maria. The first is based on 
a most unusual scale through which it 
moves to harmonies as surprising as they 
are beautiful. The scale, should you be 
interested, runs C, D Flat, E, F Sharp, 
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Price: Autochange, £5/5/-* 
Price: Transcription, £6/6/-* 



“DERAM” CARTRIDGE 
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“Derain" ceramic cartridge is 
fitted with a diamond stylus for 
stereo or mono records. Trans¬ 
cription or Autochange models. 



DECCA “DERAM” UNIVERSAL TRANSCRIPTION ARM 

Specially designed for the “Deram" cartridges, 
this arm will improve the performance of many 
other pick-up heads. Precision construction, 

viscous damped. Price: Arm only, £8/19/6* 



DECCA PROFESSIONAL STEREOPHONIC PICK-UP 



This model combines the ffss Mark II stereo 
head and the professional arm. It is the latest 
refinement of a design that has established 

itself as the world's finest. Price: Complete. £50/3/9* 


DECCA “DERAM” ANTI-RUMBLE INTEGRATED PICK-UP 


A sensational development in pick-up design, 
the ARI arm achieves automatic attenuation of 
motor rumble. Supplied with the transcription 
stereo head, the ARI arm will accommodate 

the other Deram pick-up heads. Price: Complete. £15/5/6* 



DECCA MICROLIFT 
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with any pick-up; 
helps to keep re¬ 
cords and stylus in 
excellent condition. 
Price: £1/11/3* 



Fit a Microlift and avoid damage to stylus and 
records. Gently and accurately the Microlift 
lowers the stylus onto the record at any point 
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Price: £2/3/3* 

Sole Australian Agent: 

BRITISH MERCHANDISING 


Write for free des¬ 
criptive literature 
and name of your 
nearest Decca Dis¬ 
tributor who will 
gladly demonstrate 
this equipment. 


PTY. LTD. 

60 Clarence Street, Sydney. Telephone 29-1571 



Retail prices throughout 
Australia; effective 1/4/64 


G Sharp, A Sharp and B with F Sharp 
flattened to a natural on its descent. 
Only the final Amen departs from strict 
use of the scale material, . 

The work is sung with the deepest 
reverance, its atmosphere wavering, be¬ 
tween the mystic and the wistful. The 
singers maintain unusual accuracy of 
pitch in such a long, a capella, study 
which demands frequent reduction of 
the choir's volume to little more than 
a whisper — a whisper, however, that 
loses nothing of its music in its firmly 
controlled pianissimo. 

The Laudi is just as perfect techni¬ 
cally. This is written for a “white voiced" 
choir for female voices in four parts. 
In this exquisite piece the choir achieves 
a combination of amazing fervour with 
vocal purity without the slightest ten¬ 
dency to exaggeration of the musical 
contents. It is a masterpiece of choral 
virtuosity. 

The Stabat Mater, for four-part choir 
and orchestra, goes straight through the 
tragic text without repetition thus in¬ 
creasing the dramatic intensity. Here 
is music at once poignant and hopeful, 
despairing and radiant. In short one of 
the most moving creations in sound to 
delight mankind for many a long year. 

The Te EXeum is not the usual cele¬ 
bration of victory or glorification of the 
coronation of some mortal monarch with 
which it is usually associated. Written 
for double chorus and orchestra it con¬ 
centrates on beauty of outline rather 
than clamourous praise. The scoring 
for the voices produces sound of the 
utmost sonority and the orchestra adds 
inspired support. 

No words of praise would, in my opi¬ 
nion, by too extravagant to describe the 
beauty, accuracy and reverence of the 
performances of all four works, all four 
the work of an inspired composer at 
his inspired greatest. 

RECOMMENDED 

Bellini — I Puritani. Complete Opera. 

Joan Sutherland (Elvira); Giovanni 
Foiani (Gualtiero Valton); Ezio Fla- 
gello (Georgia Valton); Ronata 
Capecchi (Riccardo); Piero de 
Palma (Roberton); Pierre Duval (Ar¬ 
turo Talbo); Margreta Elkins (En- 
richetta). Chorus and Orchestra of the 
Maggio Musicale Fiorentino conduct¬ 
ed by Richard Bonynge. Decca Stereo 
SET A259/61. 

Beethoven — Symphony No. 3 in E 
Flat (Eroica) Op. 55. Monteux and 
the Vienna Philharmonic Orchestra. 
R.C.A. Victrola VICS1036. 

Debussy — La Mer. Ravel — Rapsodie 
Espagnole. Charles Munch and the 
Boston Symphony Orchestra. R.C.A. 
Victrola; VICS1041. 

Mozart — Duo in G Major (K 473); 
Sinfonia Concertante (K. 364) David 
and Igor Oistrakh with the Moscow 
Philharmonic Orchestra, conducted by 
KyriJ Kondrashin. 

Mozart — Piano Concerto No. 20 in 
D Minor (K. 446). Haydn — An¬ 
dante and Variations in F. Minor. 

Artur Rubinstein and an Orchestra 
conducted by Alfred Wallenstein. 
R.C.A. Stereo LSC2635. 

Haydn — Symphonies No. 88 in G 
Major and No. 100 in G Major (Mili¬ 
tary). Bruno Walter and the Colum¬ 
bia Symphony Orchestra. Ravel — 
Bolero and La Valse; Honegger — 
Pacific 231; Dukas —• L’Apprenti 
Sorcier. Ansermet and the Swiss 
Romande Orchestra. Decca Stereo 
SXLA6065. 
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cover import duty, postage, etc., and will 
be refunded with an order for £10 or more. 


MORE THAN EVER BEFORE — the 1964 
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Corporation, of U.S.A., is packed with 
1,000’s more interesting items for the 
amateur, hi-fi enthusiast, experimenter, tech¬ 
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ELECTRONICS 


DOCUMENTARY RECORDS 


“THE TRIUMPH OF AN A4 
PACIFIC.” ARGO (mono.) DA 21. 

One of the now famous series of rail¬ 
way recordings directed by Peter 
Handford; this is mostly specialist fare. 
If you love locomotives, you will revel 
in every moment of this fully document¬ 
ed record breaking run. You will follow 
the timetable and the splendidly written 
notes by C. J. Allen which include 
transcriptions from the log he kept from 
the footplate. 

The sheer sound of every 
aspect of the journey will stimu¬ 
late your imagination to recreate the 
vision of the great hearted locomotive, 
“Sir Nigel Gresley” and its almost 
equally revered driver, Bill Hoole, strain¬ 
ing every nerve to achieve the fantastic 
speed of 112 miles per hour. But, unless 
you are dedicated, you may find yourself 
shunning the “down” journey on which 
no record attempt was made, surrepti¬ 
tiously starting the disc on side 2, wait¬ 
ing impatiently for the great moment 
which comes in band three and stopping 
the disc before band four. I’m afraid 
after the first playing I did just that. 

The recording was a fantastically diffi¬ 
cult undertaking — no chance of moni¬ 
toring or checking results in any way, 
with the sound source varying all the 
time and masking of every kind occur- 
ing without warning. All in all, Peter 
Handford has done a splendid job. 

One final recommendation . . . Don’t 
attempt to listen to this in daylight, 
settle back in a quiet room at night 
with the light out and give your imagina¬ 
tion a chance . . . 

★ ★ ★ 

“THE HOLLOW CROWN.” An enter¬ 
tainment, devised and produced by 
John Barton. Cast: Dorothy Tutin, 
Max Adrian, Richard Johnson, John 
Barton. Narrator: Tony Church. 
ARGO (mono.) RG 287, RG 288. 

This two-record album has all the 
qualifications of the perfect “sound” 
feature. The cast is small and each mem¬ 
ber is outstanding. The material is some¬ 
times reverent, sometimes tragic, but 
more often amusing with that rare de¬ 
light that sits just beneath the ribs, 
bursting forth from time to time in 
honest to goodness bawdy laughter. 
It is never tedious, always entertaining 
and bears repetition almost ad infinitum. 
It suffers not at all from lack of the 
visual medium. 

The record is an almost complete re¬ 
production of the stage presentation 
which drew rave reviews from West End 
and Broadway critics in 1962-3. The cast 
is identical but some of the musical items 
have had to be deleted in order to con¬ 
tain the whole story on two L.P. re¬ 
cords. (This additional music is avail¬ 
able separately if required on an E.P, 
Argo EAF 41.) 

In the theatre, the four protagonists 
sit at stage left in evening dress, their 
only props a coffee table with decanter 
and water glasses, large leather-covered 
books to scribble in with quill pens, 
and a portable lectern. At stage right, a 
harpsichord, a piano and a trio of musi¬ 
cians who provide a harmonic counter¬ 
point of period music while the actors 
read letters, poems and memoirs from 
historical records, and from the great 
dramatists. 

All are about royalty, from William 


the Conqueror to Queen Victoria, and 
many are the work of the monarchs 
themselves. History is telescoped, which 
highlights the drama as, for instance, 
when a passionate love letter from Henry 
VIII to Anne Boleyn is followed im¬ 
mediately by her letter to him, written 
some years later from the Tower, plead¬ 
ing for her life. 

Other highlights include “A partial, 
prejudiced and ignorant historian” on the 

By Ellis Blain 

Kings and Queens of England from 
Henry IV to Charles I by Jane Austen, 
aged fifteen; James I’s “Counterblast to 
Tobacco;” a letter from Marrianne 
Thornton to E. M. Forster concerning 
the madness of George III; and a read¬ 
ing, by Dorothy Tutin, from Queen 
Victoria’s own diary, describing her coro¬ 
nation. 

“The Hollow Crown” picks the plums 
from the pudding of history and this 
recorded production is worthy in every 
way of the comment with which “Time” 
concluded its review of the Broadway 
show .. .“To the democratic land of 
king-sized everythings, “The Hollow 
Crown” players bring a rare and re¬ 
splendent novelty, king-sized kings.” 

EDITOR'S NOTE: Argo record* ore 
available through retailers. Austra¬ 
lian agents: Scala Record Import 
Co., Aldersen Building, St. Leon¬ 
ards, N.S.W. 


F.A. MEN 
HERE’S NEWS FOR YOU! 

A LONG NEEDED 

‘^cw look” 

IN PUBLIC ADDRESS 
EQUIPMENT BY 

PIONEER 


Illustration of RECT-I5A 

• High Efficiency Reflex Trumpets 

® Sturdily Built Driver Units 6, 8, 12, 15, 
20 & 25 watt ratings 
© Trumpets 6", 8", II", 15", 20” and 
22” diameter. Also Rectangular horns 
II” x 7"; 18” x 7”; 18" x 10" and 
20” x 10". 

• Write for illustrated Leaflet and Price 
list. 

WILLIAM WILLIS 

& CO. PTY. LTD. 

428 Elizabeth Street, Melbourne, C.l 
PHONE 34-6539 


I a CAYmrr ci erTonkurc division of Electron Tube Distributors Pty. Ltd. 
LArATc ITE ELECTRONICS 3A/ WELLINGTON STREET, PRAHRAN, S.l, VICTORIA. 

Send GIANT 422 Page 1964 catalogue No. 640. I enclose 12/6 by Cheo./M.O./P.N. I 
understand 12/6 will be refunded with my first order for £10. 


NAME 


ADDRESS 


STATE 


R724 
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These are some of the world’s greatest names in the vast field of audio engineering 
. . . products renowned for outstanding craftsmanship in manufacture and 
performance which satisfies the professional engineer as well as the advanced audio 
enthusiast. In Australia one store stands head and shoulders above all others— 
Encel Electronics! When you desire to purchase these quality products contact 
Encel Electronics by mail or ’phone. If you have time call at our Audio Centre 
for a demonstration. No matter whether you write, call or ’phone you'll be so glad 
you did! 



m&L 

JMtkovicA 


354 BRIDGE ROAD, RICHMOND. VIC. 
TELEPHONE 42 2820 

Factory: 47 Coppin St., Richmond. Vic. Tel 42 2883 


Encel Electronics ... Australia s Greatest Hi-Fi Centre 
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Setmtumal 

OLIVET TO CALVARY. A Sacred 
Cantata, J. H. Maunder-S. Wensley. 
Northcote Choral Society; Con¬ 
ducted by J. G. Neilson; Organist 
L. E. Warner; Tenor, Edwin Liddle; 
Soprano, Wendy McLeod; Bass/ 
Baritone Soloists, Clifford Powell, 
Arthur Adcock. Mono, W. and G., 
WG-B-1832. 

Interest: Sacred Cantata. 

Performance: Good. 

Quality: Good. 

Performed regularly by church choral 
groups, particularly in the Easter period, 
“Olivet to Calvary” recalls the moving 
scenes which mark the last few days of 
Christ’s life on earth. The first section 
of the Cantata, on side one of the disc, 
portrays the rejoicing of the multitude, 
Christ’s lament over Jerusalem, the scene 
in the temple and the lonely walk back 
over the mount by night. 

Part two opens with the Passover 
Supper; then follows the scene in Geth- 
semane, the hostile crowd and Jesus 
forsaken and alone. The tumult before 
Pilate is vividly portrayed, the judgment 
hall and the passage of the Cross. The 
Cantata closes with a contemplation of 
the tragedy and triumph of Calvary. 

The present recording retains sub¬ 
stantially the whole of the recitative and 
choral sections but deletes the congrega¬ 
tional hymns “Just As I Am,” “Thou 
Will Be Done” and “Rock Of Ages”— 
an accepted procedure when time or 
(in this case) groove space compels an 
abbreviation. 

While the performance is not with¬ 
out minor blemishes, it is generally of 
a high standard, with soloists, organists 
and chorus matching their contributions 
to the solemnity of the theme, and main¬ 
taining excellent cohesion under conduc¬ 
tor James Neilson. 

Recorded in Scots Church, Melbourne, 
the sound is clean and well balanced, 
unmarred by any significant background 
noise. 

For those with a liking for sacred 
Cantata, I have no hesitation in recom¬ 
mending this new, locally produced disc. 
(W.N.W.) 

★ ★ ★ 

BURL IVES. The World Vision Korean 
Orphan Choir Sing Of FAITH 
AND JOY. Directed by Soo Chul 
Chang. Produced by Kurt Kaiser. 
Stereo, Word (Gospel Film Minis¬ 
try) WST-8140-LP. 

Interest: Children’s choir. 
Performance: Sincere. 

Quality: Good. 

Stereo: Used modestly. 

The merits of this record are in its 
human interest and its simple charm. 

The human interest lies in the fact 
that the choir was formed from children 
orphaned during the Korean war and 


“adopted” by the missionary venture 
“World Vision Inc.” under Dr Bob 
Pierce. 

When this record was made—in Holly¬ 
wood—the choir was on a tour of the 
United States, the proceeds of which 
helped to build a children’s hospital in 
Seoul, Korea. 

They were joined for the occasion by 
Burl Ives and the cover picture of Burl 
Ives surrounded by an informal group 
of Korean children says all that needs 
to be said about how the famous folk 
singer enjoyed the experience. 

To a well-rounded organ-piano-bass 
accompaniment, Burl Ives sings 14 well- 
known hymns, his own characteristic 
intonation contrasting with the quaint 
pronunciation of the children. 

“Revive Us Again,” “O Happy Day,” 
“There Is A Fountain,” “When The 
Roll Is Called Up Yonder,” “Beulah 
Land,” “I Love To Tell The Story,” 
“Jesus Loves Even Me,” “At The Cross,” 
“Precious Jewels,” “I Need Thee Every 
Hour,” “The Way Of The Cross Leads 
Home,” “Abide With Me,” ‘Tell It To 
Jesus,” “He Hideth My Soul.” 

Qualitywise, it is well up to stan¬ 
dard. An excellent disc for children or 
those interested in Sunday School work. 
(W.N.W.) 

★ ★ ★ 

COMMUNITY HYMN SINGING. The 
Congregation and Choir of the 
Rockdale (Sydney) Congregational 
Church. Conductor, Richard Thew; 
Organist, Mrs Muriel Favell; 
Minister, Rev. Roy Alexander. Fes¬ 
tival, Mono, FL-31,301. 

Interest: Community hymn singing. 
Performance: Good in its class. 
Quality: One reservation. 

As the title will suggest to many, this 
is an original recording from the A.B.C. 
National radio network program “Com¬ 
munity Hymn Singing.” As the notes 
point out, the program has been featured 
on the national network for over 20 
years and is carried also on short-wave 
“Radio Australia.” 

The particular “episode” is one re¬ 
corded from the Rockdale Congrega¬ 
tional Church on the occasion of its 
75th anniversary—a church which has 
had many successes with its choir in 
the City of Sydney Eisteddfod. 

In the pattern of the broadcast, the 
presentation is of straightforward, un¬ 
embellished congregational singing and, if 
20 years of uninterrupted programming 
is any indication of popularity, there 
should be plenty of folk who would 
appreciate an actual recording from the 
series for their collection of devotional 
music. 

The hymns: “In Heavenly Love 
Abiding,” “At Even When The Sun Was 
Set,” “Dear Master In Whose Life I 
See,” “Jesus Calls The Little Children,” 
“Brightest And Best,” “Was There Ever 
Kindest Shepherd,” “Thou Did’st Leave 
Thy Throne,” “O Sacred Head,” “Angel 


Voices Ever Singing,” “O Brother Man,” 
“Fill Thou My Life,” “Father In High 
Heaven Dwelling.” 

Technically, the disc invites one criti¬ 
cism for a strange, resonant background 
that can be heard on some tracks and 
which may be acoustic in origin. Fortu¬ 
nately, it yields fairly well to the treble 
control and, with this modification, will 
make quite acceptable listening for 
those interested in hymn singing. 
(W.N.W.) 

★ ★ ★ 

SING AND REJOICE. The Choir of 
St. Mary’s Church, North Audley 
St., London. Maurice Vinden, Mu¬ 
sical Director and Accompanist. 
Stereo, Decca SKLA 4543. (Also 
available in Mono, LKA 4543.) 
Interest: Traditional church choir. 
Performance: Organ outstanding, 
choir average. 

Quality: Well up to standard. 

Stereo: Normal. 

Dating back to 1828, and the product 
of London’s rapid expansion at that time, 
St. Mary’s stands in what was once open 
country. Since about 1918, it has gradu¬ 
ally built a reputation for beautiful 
music, enhanced in 1930 by the re¬ 
building of its organ into an instrument 
that has been played by many world- 
famous organists and frequently broad¬ 
cast by the B.B.C. 

It is played here by the man respon¬ 
sible for its redesign and, to me, it is 
the organ and the organist that set the 
standard for the disc. The instrument 
has a weight and majesty, yet a clarity 
of voice that distinguishes it immedi¬ 
ately. 

The choir is small—six men and six 
women. For a small, non-professional 
church choir they are quite good but 
short of the standard set by the accom¬ 
paniment and demanded by the trans¬ 
lucent nature of the acoustics and the 
recording. These very qualities, which 
make for good diction, also highlight 
any flaws in the presentation, notably 
unregimented sibilants at the beginning 
and end of phrases. 

The titles: “Praise My Soul,” “The 
Lord’s My Shepherd,” “Jerusalem,” “God 
The All Terrible,” “Come Thou Al¬ 
mighty King,” “Abide With Me,” “Holy, 
Holy, Holy,” “Who Would True Valour 
See,” “The King Of Love,” “Nearer My 
God To Thee,” “Rock Of Ages,” “O 
God Our Help In Ages Past,” “Eternal 
Father,” “Joyful, Joyful.” 

Well up to standard technically, the 
disc is one which will appeal to those 
with a love for traditional choir, hymns 
and organ. (W.N.W.) 


ALWAYS RELY ON R.D.S. 

Stockists of Television 
parts, Picture Tubes and 
Turrets 

S We can supply all Radio and 
Electrical Components and are 
■ agents for the famous A.W.A. 
Radio Sets. Distributors of Test 
Equipment, Valve and Circuit Tester, Multi¬ 
meters, etc. A complete Mail Order Service 
for the Countryman. Call, write-, or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical DisHbutors, 

Cnr. GEORGE and HARRIS STREETS, 
869 GEORGE ST., SYDNEY. 

Phone 211-0816, 211-0191. 

Open Saturday Mornings. 
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INCOMPARABLE 

AXIOM 



AND 



Twin cone 12 High Fidelity Loudspeakers with outstanding performance and features. • Dual 

cones, plastic terminated •Heavy Feroba II magnet ©Rigid diecast unitary chassis •Slim profile 
• Long aluminium voice coil • Generous power handling • Frequency range 30 c/s—16,000 c/s. 


There’s a SOUND reason for GOODMANS sustained supremacy in High Fidelity 


Since High Fidelity began, Goodmans Axioms 
have set the standard in loudspeakers for impec¬ 
cable performance, enduring reliability, flawless 
reproduction, and outstanding value. These 
superb Axiom 201 and Axiom 301 loudspeakers 
carry nobly the responsibilities of this long tradi¬ 
tion of excellence 


critical sound quality of music reproduction is 
required. The power ratings are:— 

Axiom 201 for amplifiers up to 15 watts (30 watts 
U.S.A.) 

Axiom 301 for amplifiers up to 20 watts (40 watts 
U.S.A.) 


Goodmans Axiom 201 and 301 High Fidelity loud¬ 
speakers are intended for use with medium 
powered amplifiers, in the home and wherever 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. ’Phone 29-1571 


Post coupon for details of Goodmans Axiom 201 and 301 loudspeakers . 
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Instrumental/ Vocal and Humour 


THE VIRTUOSO TRUMPET — VOL. 
2. Franz Josef Haydn: Concerto 
in E Flat For Trumpet And Or¬ 
chestra. Heinrich von Biben Sonata 
in B Flat for 6 Trumpets, Tympani 
and Organ. Francesco Manfredini: 
Concerto per Due Trombe. 
Giuseppe Alberti: Sonata a 4 Con 
Trombe. Leopold Mozart: Concerto 
for Clarino Solo. Giuseppe Torelli: 
Concerto Con Trombe. I Solisti Di 
Zagreb conducted by Antonio Janig- 
ro, with Helmut Wobisch 1st trum¬ 
pet, Adolph Holler 2nd trumpet, 
Anton Heiller organ and harpsi¬ 
chord, and Erna Heiller harpsichord. 
Bach Guild (Vanguard) 12-inch 
stereo, BGS 5053. 

Interest: Baroque trumpet. 
Performance: Near-perfect. 
Recording: Excellent. 

Stereo Quality: Excellent. 
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This disc is the second Bach Guild 
album of virtuoso trumpet works recor¬ 
ded by I Solisti Di Zagreb with Antonio 
Janigro conducting and Helmut Wobisch 
as first trumpeter, the first being on 
BGS 5041 (BG 617 mono) with pieces 
by Vivaldi, Torelli, Purcell, Corelli, 
Clarke and others. 

The second disc is impossible to fault, 
and I can’t imagine how it could be 
improved in any way. 

Janigro and the Zagreb group give a 
wonderfully satisfying performance, one 
which is almost militantly Baroque in 
its bonding together of authenticity and 
spontaneity. Wobisch gives some seem¬ 
ingly peerless solo playing, and Anton 
Heiller gives solid but lively keyboard 
continuo reinforcement throughout. 

In the Haydn E Flat Concerto, the 
major work on the disc, the brightest 
facet of an almost incomparable perfor¬ 
mance is the solo trumpet playing in 
the andante. Wobisch manages to coax 
such a poignancy out of this normally 
graceful-lyrical passage that my enjoy¬ 
ment of other versions of the piece in¬ 
stantly crumbled to nothing at the first 
listening. It’s superb. 

The Biber Sonata for 6 Trumpets is 
played with wonderful control by all 
concerned, and seems to emerge as the 
most shining small work on the disc. 
The playful intertwining and back-and- 
forth canoning is very impressive. 

The other pieces are all given first- 
class treatment. Particularly enjoyable is 
the Manfredini Concerto, very similar in 
style to much of Vivaldi’s work. 

Technically the disc is excellent. Dy¬ 
namic and tonal ranges are wide, with 
very low distortion and imperceptible 
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surface noise. The stereo effect is fine, 
too. 

Wholeheartedly recommended — 
a real gem! (J.R.) 


THE NEW MOON. Gordon Macrae, 
Dorothy Kirsten And The Roger 
Wagner Chorale With Orchestra 
And Chorus Conducted By Van 
Alexander. Stereo, Capital SW1966. 
(Also Available In Mono W1966). 
Interest: Musical comedy. 
Performance: High standard. 

Quality: Very clean. 

Stereo: Normal spread. 

From the pen of Sigmund Romberg 
and Oscar Hammerstein II, and first 
produced in 1928, “New Moon” enjoyed 
considerable success as a Broadway mus¬ 
ical and, later, as a film featuring Nelson 
Eddy and Jeannette MacDonald. 

A tale of escapees from the French 
Revolution of 1788, its locale ranges from 
France to New Orleans, from a pirate 
ship to a tiny island republic. Woven 
into the story are many songs which 
have become firm favourites in their own 
right. 

These are the songs presented here by 
Gordon Macrae and Dorothy Kirsten, 
ably supported by Richard Robinson, 
Jeannine Wagner, Earle Wilkie, James 
Tippey and the Roger Wagner Chorale 
and orchestra: “Prelude and Opening 
Chorus,” “Marianne,” “The Girl On 
The Prow,” “Softly As In A Morning 
Sunrise,” “One Kiss,” “Stouthearted 
Men,” “Wanting You,” “Lover Come 
Back To Me,” “Try Her Out At Dances” 
and “Finale.” 

One would be hard put to it not to 
like this album, with its tuneful music, 
its excellent diction and its smooth, clean 
sound. 

Recommended (W.N.W.). 

★ ★ ★ 

SUNDAY IN NEW YORK, music front 
the film score composed, conducted 
and played by Peter Nero. “Sunday 
In New York,” “Taxi,” “More In 
Love,” “The Cookie Crumbles,” 
“Hello,” “Hello Hop,” “Don’t Speak 
Of Love,” “The Philosopher,” “Eil¬ 
een’s Theme,” “Wonderful You,” 
“On Frantic Fifth,” “Finale ” RCA 
“Dynagroove,” Stereo. LSP. 

Interest: Movie theme music—jazz. 
Performance: Swinging. 

Quality: Excellent. 

Stereo: Good spread. 

Sunday in New York is said to be 
“Hollywood’s most outspoken comedy 
since The Moon Is Blue.’ ” Briefly, it 
details the adventures of a girl who tries, 
at first, to preserve her chastity, and then 
tries as desperately to surrender it. 

The music — as stunningly performed 
by Peter Nero and full orchestra—neatly 
underscores, dramatises and highlights 
the film action, but at the same time is 
completely listenable in or out of the 
theatre. 

This is the first time that Nero has 
written a movie score. To make it a clean 
sweep, he also arranged and conducted 
the orchestra and, of course, played all 
of the piano solos. For music that is 
exciting, melodic, original and inven¬ 
tive the work compares most favourably 
with the movie scores of Henry Man- 
cini; and that’s quite a compliment. 


Technically the disc is very good. It 
is clean and free from distortion and 
the stereo effect is excellent. (K.W.J.) 

★ ★ ★ 

LAWRENCE WELK PRESENTS 
MYRON FLOREN POLKAS. 
Myron Floren, accordion, with Law¬ 
rence Welk and his orchestra. Pro¬ 
duced by George Cates and Law¬ 
rence Welk. London (“Dot”) 12- 

inch mono, HAA 7739. 

Interest: “Good time” polkas. 
Performance: Vivacious. 

Recording: Excellent. 

About the most lively recording of 
polkas I’ve heard to date, in the very 
best Welk tradition, and the recording 
quality is excellent in all respects. 

The tunes played are: 

“Helena Polka,” “Hoop-dee-doo,” 
“Julida Polka,” “Pennsylvania Polka,” 
“Emilia Polka,” “Beer Barrel Polka,” 
“Jenny Lind Polka,” “Champagne Pol¬ 
ka,” “Strip Polka,” “Happy Norwegian 
Polka,” Medley — “Little Brown Jug,” 
“Skip To My Lou,” “Polly Wolly 
Doodle,” Medley — “Tavern In The 
Town,” “Hot Time In The Old Town.” 

An excellent disc for livening up a 
party, or for warming up a dance. (J.R.) 

★ ★ ★ 

CHARADE and other film hits played 
by the “Living Strings.” RCA Cam¬ 
den, Stereo. CAS-799. 

Interest: Background music. 
Performance: Lush. 

Quality: Excellent. 

Stereo: Separation emphasised. 

Mood music is the speciality of the 
Living Strings and it is therefore not 
surprising that they should have chosen 
(Continued on page 98.) 



• EKCO-STYLUS sapphire 
Cr Diamond needles 

® Keep your listening en¬ 
joyment at optimum 
level! 

® Completely eliminate 
the dangers of record 
damage 

® Only Ekco-stylus give 
you all these guar¬ 
antees 

Be "EKCO-WISE" — DON'T 

compromise— 

INSIST ON EKCO-STYLUS! 


Re-Tipping of unusual types 
a speciality. 

Available at all good Music Houses 
Enquiries: 


ERNEST KUENZLI 

PTY. LIMITED 

60 HUNTER ST., SYDNEY 
N.S.W. Phone 28-6991 
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IN HI-FI TAPE RECORDERS 


MDI>EL TRT.—New style! Advanced, design! More features! 
Made by ns and sold to yon at Manufacturer’s Prices. 


FREQ. RESPONSE 

30—18,000 c.p.s. at 7i i.p.s. 
30—12,000 c.p.s. at 3f i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at If i.p.s. 
+ or—5DB. 

Latest 4-track Michigan 
heads. 



STEREO OUTPUT (Low level) 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 


LOOK AT THESE FEATURES! 


© Piano key controls. 

© Pause button. 

(Foot control optional extra). 

® Digital counter. 

© Wow and flutter .15% at i.p.s. 


© 3 motors (beltless system). 

© Weight: 30lb. 

® P.A. facilities. 

© Magic eye level indicator. 

• Signal/noise better than 43DB. 


© Superimposing switch. 

© 7in. spools with lid on. 

• Dimensions (with lid). 

16 x 7 x 13in. 

© Separate treble and bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 


MODEL TR5 


PRICE: 

2-TRACK £44/-/. 
4-TRACK £49/10/- 

INCLUDED IN PRICE: 
I—Reel of Tape; I — 
Empty spool; I—Acos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED. 



LOOK AND COMPARE 


© BUILT in MIXER, a must 
for film enthusiasts. 

• 2 speakers, for extended 
bass response. 

© Superimposing. 

© Monitoring. 

© 3W output. 

© Response 40-10,000 c.p.s. 

• Magic eye level indica¬ 
tor 


© Fast forward and rewind. 

® Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and exf. Amp. 
outputs. 

© Tone control. 

© Speed 3%in/sec. over 3 
hours recording. 

® Weight 191 b. 

© Can be used as P.U. 
amplifier. 


MODEL TR6 


Incorporating the famous "TRUVOX" tapedecks 

NOW AVAILABLE IN STEREO, PRICE £135 


Including 2-dynamic mics., 2-12in speakers in portable carrying cases, 
plus tape and empty spool. 

• Built-in stereo mixer 9 2 meter level indicators 

• 4-track mono operation. 



FREQ. RESPONSE; 

40-20,OOOcps at 7 1 * I.p.s. 
40-12,OOOcps at 3*« I.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

9 HUB LOCKS TO LOCK 
TAPE-REELS. 

O AUTOMATIC STOP (optional 
extra). 


O TAPE POSITION 
INDICATOR. 

WOW AND FLUTTER: 
Better than .15% at 7’j I.p.s. 
Better than .2% at 3 1 * I.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4ln. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT. 


Tape speeds within plus or minus 1% of stated speeds. 
Size: 17*4 x 13 s « * 7 1 4 in. Weight: 321b Including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 80-12,OOOcps, extra £5/13/. 


Classic 


Radio 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers also the Mullard 10-10. All units 
have built in dual wave tuners. 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 


ALL 
UNITS 
FULLY 
GUARAN¬ 
TEED 



SPECIFICATIONS COMMON TO ALL UNITS: 

* 

• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band 
and 16 to 49 metres on short wave. • EM84 tuning indicator giving accurate tuning with ease. Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for 
external tuner—stereo pick-up—stereo or mono tape recorder for recording or play back. • Stereo reverse 
switch. • Calibrated dial scales available for all States showing main stations in large type with separate 
scale for short wave using two dial pointers. • Chassis is mounted in attractive and durable metal case 
finished in black with embossed control panel in black and silver with matching knobs. 


PLAYMASTER 
4 LA IT 

WITH TUNER 

o Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a response of 25 to 
18.000 cycles. 

• Valves, 4 6GW8, 12AU7, 6N8. 6AN7. EM- 
84, and two I IN 1763 rectifiers. 

AMPLIFIER AND TUNER, €51/15/-. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
MAGNAVOX 8WR SPEAKERS, 
£69/10/. 


PLAYMASTER 
101 UNIT 

WITH TUNER 

© Output 12 watts per channel (24 watts). 

• Incorpora ing Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £55/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS. £79/10/. 

ALL PRICES F.O.R. SYDNEY 


MLLLARD 
10-10 UNIT 

WITH TUNER 

• Output 10 watts per channel (20 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25,000 cycles. 

• Valves 4 6WG8, 2 EF86, 6N8, 6AN7, EM84 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £58/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS, £82/10/. 


A COMPLETE HI-FI STEREO 
SYSTEM FOR ONLY . . . 



OHS. F.O.R. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 106 WITH PLAYMASTER TUNER 



106 AMP. & TUNER ONLY £45 

107 AMP. & TUNER ONLY £42 

Wired and tested 


(Amplifier-tuner incorporated in same case.; 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

SPECIFICATIONS: 

• Outout 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM84 tuning indicator, frequency coverage 850 to 1,600 K.C. 

• Valves 4 6GW8—12AU7—1 6AE8—1 6BA6—1 EM84—2 IN1763 Rectifiers. 

• Supplied in self-conta.ned case finished in beige, hammertone, with black and gold 

control panel w.th matching knobs. 

• Switching and input facilities for pick-up—-radio, F.M. Tuner and Tape Recorder. 

• FULLY GUARANTEED. 

Plus the new B.S.R.-UA12 or Garrard Autoslim Stereo (hanger and two 
Magnavox 8WR Hi-Fi speakers giving a frequency response of 30 to 14,000 

cycles. 


Classic Radio 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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Now available in Australia! 


VARIETY FARE- Cont. 



TAPE RECORDERS 

"THE CHOICE OF PEOPLE WHO KNOW" 


Here from Britain—brilliant in design, engineering, per¬ 
formance! Here—for you—the absolute fidelity of repro¬ 
duction that has made "Brenell" so great a name around 
the world. 


the music of Mancini for this, their latest 
album. Henry Mancini has written some 
memorable melodies as movie themes and 
this disc contains nine of the best of 
them. 

Numbers featured are: “Charade” (in¬ 
strumental), “More” (theme from “Mon- 
do Cane”), “1*11 Remember April” 
(from “Ride ’em Cowboy”), “Fascina¬ 
tion” (from “Love In The Afternoon”), 
Theme from “Exodus,” Theme from 
“Lawrence of Arabia,” Love Theme from 
“The Glenn Miller Story,” “Bye Bye 
Birdie,” “Charade” (vocal). 

The disc is clean and distortion free, 
though the stereo has a little too much 
of the “ping pong” effect for my personal 
tastes. (K.W.J.) 

★ ★ ★ 



MARK 5 SERIES 
TYPE "M" MODEL 

Brenell's outstanding newcomer 
— "the recorder that makes 
ENTHUSIASTS/' and meets the 
exacting demands of profes¬ 
sionals. Four tape speeds — 15, 
7 \, 33, II i.p.s.; frequency re¬ 
sponse 40-20,000 ± 3dB; three 
motors; hysteresis synchronous 
type for capstan drive,- separate 
recording and replay head and 
amplifiers enabling tape monitor¬ 
ing,- pause key and superimpos¬ 
ing facility; recording level 
meter,- adjustable rotary tape 
guide. 

Models priced from £183 17 3 



MODEL STB1 

A mono/stereo recording and 
replay unit, with three motors, 
hysteresis synchronous type for 
capstan drive,- four speeds—.15, 
7L 32, U i.p.s,-. four heads,- 
frequency response 40-20,000 ± 
3dB,- replay facilities for both i 
and 4 track for mono/stereo 
tapes,- mixing and tape monitor¬ 
ing facilities,- twin recording am¬ 
plifiers and twin replay pre¬ 
amplifiers suitable for connection 
to external hi-fidelity amplifiers. 

Priced from £269 13 4 


MONO/STEREO DECKS AVAILABLE FROM £64*0*0 


Mail the coupon below to your nearest RCA dealer for 
brochures giving details of all models. 



Please send me detailed brochure on 

Name.. 

□ Model STB 1 

□ Mark 5 Type "M" 

Address 

□ Mark 5 Series 2 


Tick as required 


Sole 

Distributors: 


RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of Radio Corporation of America 

SYDNEY: 221 Elizabeth St. 61-8541 

MELBOURNE: 2 Stephenson St., Richmond. 42-4586 

BRISBANE: 173 Ann St. 2-7884 

PERTH: 280 Stirling St. 28-1459 

ADELAIDE: Newton McLaren, Leigh St. 51-0111 

RC.114.102q b 


BIG BAND OPERATION. Nobuo Hara 
and His Sharps And Flats, plus The 
All-Stars. King Records (Festival) 
12-inch stereo, SFL-931-265. 
Interest: Big-band sound. 
Performance: Excellent, but... 
Recording: Excellent, no buts! 

Stereo Quality: Separation exagger¬ 
ated. 

On this disc Nobuo Hara and His 
Sharps And Flats, with The All-Stars, 
gives us a dazzling exhibition of “big- 
band” sound. The tunes played are “Holi¬ 
day For Strings,” “Apple Honey,” 
“Moonlight Serenade,” “Five Spot After 
Dark,” “A Night In Tunisia,” “Opus 
One,” “Topsy,” “Jumpin’ At the Wood- 
side,” “street of Dreams” and 
Manteca.” 

As I said, the performance is dazzling 
as an exhibition of this type of sound. 
The playing and co-ordination are excel¬ 
lent, and the arrangements likewise. To 
me, though, the playing and arrange¬ 
ments are rather too self-conscious— 
too “nice”—in their striving to be 
“different” and “dazzling.” Sufficiently so 
for me to be unable to describe them 
with an unqualified “excellent” in the 
nutshell summary preceding this review, 
at any rate. 

This is only a private reaction, admit¬ 
tedly. Other listeners may not even be 
aware of the self-consciousness which to 
me seems evident. 

The recording quality is in the best 
King Records tradition as -regards dy¬ 
namic range, freedom from noise and 
lack of distortion. Tonal balance is fine 
and the treble is as clear as a bell. The 
stereo separation is somewhat exaggerat¬ 
ed—possibly for the benefit of small- 
separation stereograms—but this doesn’t 
seem obtrusive. On the technical side, 
then, I’ve no hesitation in awarding the 
disc an unqualified “excellent.” Or should 
I have put “King!”? 

Anyhow, it’s a King disc in more 
ways than one, despite a possible touch 
of self-consciousness. (J.R.) 

★ ★ ★ 

DANCING IN A DREAM. Carmen 
Cavallaro, Piano With Drums. 
Stereo, Festival SFL 931,226. 
Interest: Dancing, listening. 
Performance: Smooth. 

Quality: Right up to standard. 
Stereo: Piano left, drums right. 

Carmen Cavallaro spurns any gim¬ 
micks in the presentation of this disc. 
With the piano from centre to left of 
the stereo stage, and drums to the right, 
he simply plays the flowing, rippling 
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kind of piano melody that is so easy on 
the ear. 

If your interest is in listening, atten¬ 
tion will be concentrated most of the 
time on the piano. If you want to dance, 
the drums are there to supply the neces¬ 
sary tempo. 

The titles: “I Had The Craziest 

Dream,” “There Goes My Heart,” 

“Desafinado,” “Everything I Have Is 
Yours,” “In 7’he Still Of The Night,” 
“Dancing On The Ceiling,” “I Can 

Dream, Can’t I?”, “But Beautiful,” “If 
I Give My Heart To You,” “I’ve Got A 
Pocketful Of Dreams,” “It’s Magic,” 

“Let’s Face The Music And Dance.” 

For dancing and dreaming . . . good! 
(W.N.W.) 


ORGAN FAVOURITES For Ever And 
Ever. William Whitehead At The 
Organ Of The Philadelphia Aca¬ 
demy Of Music. Mono, Columbia 
Cameo C-1038. (Also available in 
stereo.) 

Interest: Organ “evergreens.” 
Performance: Smooth and effortless. 
Quality: Tape noise evident. 

Still in his twenties, young American 
organist William Whitehead gives the 
impression of being completely at home 
and relaxed at the console of this ample- 
sounding pipe organ. His phrasing is ex¬ 
cellent and his tonal changes are notably 
smooth as they merge one into the 
other. 

Certainly, this program of time- 
honoured “voluntaries,” interspersed 
with romantic melodies, even more fami¬ 
liar, lends itself to this kind of treatment 
and isn’t for the organ enthusiast who 
prefers stronger fare at either classical 
or popular level. But, let’s face it; 
these are “organ favourites” and they are 
extremely well presented both by the 
organist and the instrument at his dis¬ 
posal. 

I only wish I could be as eulogistic 


about the recording itself. Once again, 
we have that over-generous helping of 
master tape noise that seems to plague 
so many pipe organ recordings. Added 
to this is a smaller contribution from 
the disc itself and mechanical 
noises from the organ and auditorium. 

The track titles: “Serenade,” “Deep 
River,” “Love’s Old, Sweet Song,” “Tra- 
umerei,” “Clair De Lune,” “Beautiful 
Dreamer,” “Finlandia” and “Air On The 
G-String.” 

In short, a good record which must 
miss out on hi-fi classification by reason 
of the background noise. However, play¬ 
ed on systems with modest high fre¬ 
quency response, much of the noise 
will not show up and, in any case, it 
will yield to judicious application of the 
treble control. (W.N.W.) 


THE TWIN PIANOS OF FRED 
HARTLEY. Stereo, Decca Phase-4 
SKLA 7577. 

Interest: Melodic piano. 
Performance: Flawless. 

Quality: Excellent. 

Stereo: Plenty busy. 

What is easier on the ear than a skil¬ 
fully played piano? 

Answer, two pianos, both presumably 
played by Fred Hartley and overdubbed 
on to the one track. 

Or should I saw, two pianos with 
touches of incidental rhythm, uke, accor¬ 
dion or such other sound as may fit the 
mood of the item. 

All of which is a roundabout way of 
saying that this is a thoroughly enjoy¬ 
able record, which will stand any amount 
of playing as a background to relaxation. 
On it you’ll find: 

“Play A Simple Melody,” “April 
Showers,” “Indian Love Call,” “Paddlin’ 
Madelin Home,” “Wonderful One,” ‘Tea 
For Two,” “Toot, Toot, Tootsie,” “Mon 
Homme,” “I May Be Wrong,” “Wedding 

(Continued on Page 101) 


THE BEST OF COMMAND 




THE BEST OF COMMAND 35MM. 
Selected Items From 15 Com¬ 
mand Albums Produced By 
Enoch Light Stereo, 2-Record 
Set, Command SNDL-931244/5. 

Interest: Popular orchestral and 
hi-fi. 

Performance: Uniformly good. 

Quality: Ranks with the best. 

Stereo: Emphasis on separation. 

It is not so long ago, really, that 
Enoch Light gave reviewers and hi-fi 
fans something to talk about, with his 
albums taken from master recordings 
on 35mm oxide-coated film. The pro¬ 
cess is no longer “news” but the fact 
remains that the quality achieved by 
Command’s “35mm” discs is till right 
up in the top bracket. 

It goes almost without saying that 
tracks selected for inclusion in this 
2-record prestige set are above re 
proach, technicaly free from distor¬ 
tion, free from noise, and with plenty 
of stereo separation, in the Enoch 
Light manner. 

The orchestrations are also in the 
Enoch Light manner, with lots of 
variation and instrumental colour. 

Tracks come from the “Persuasive 
Percussion” discs, from Enoch 
Light’s “3 5 MM” albums, From 


Ray Charles, Tony Mottola, 
Dick Hyman, “Carousel,” “The 
Big Band’s Back In Town,” 
and Enoch Light plays Irving Berlin. 

But why, with all the material 
available, did compilers of the album 
repeat two numbers from record one 
on record two? Did somebody goof? 

However, this is a minor point. If 
you have a place in your collection 
for a cross-section of Enoch Light’s 
hi-fi fare, or you want to “show off’ 
your new stereogram, this two-record 
set is well worth considering. 
(W.N.W.) 






If you wont- 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO PRODUCTS 

Cabinets for equipment and speak¬ 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make to 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

JULY SPECIALS 


| MAGNAVOX 8WR speaker | 

I (f.c. 30-15,000 c.p.s, voice coil 2.7 | 
§ or 15 ohms) and 1.9 cubic feet re- I 
| Ilex cabinet. £14/10/-. 

1 WHARFEDALE GOLDEN 10 | 

| or Goodmans Twinaxiom 10 | 
| speaker and 3 cubic feet reflex | 

| cabinet. £28/10/-, including | 

| packing. 

1 Cabinets are made of £in ply to i 
| speaker nifrs. design. All colours. | 
| First-class lacquer finish. - 

| “Make-It-Yourself* cabinet kits 

I to suit all speakers, from £5 for 
1 8in. 

1 Stereo Amplifier, 8 watts, with 
| two 8WR speakers and Monarch or 
= Garrard stereo-monaural changer- 
| player, £34. 

1 Stereo Amplifier. 10 watts, separ- 
| ate treble and bass, two 8WR 

| speakers and Dual 1007A Stereo- 
| monaural player. £49/16/-. 

| 8 Element TV Aerials. Highly 

| efficient and designed for weak sig- 
! nal areas, for receiving stations as 
| follows. All capital cities, £5/5/-; 

| Ballarat, Goulburn, Valley, Can- 
| berra, Rockhampton, Townsville, 

| £5/15/; Darling Downs and N.E. 

= Tasmania, £5; Central Tablelands 
| (N.S.W.) and Bendigo, £6/15/-; 

1 Latrobe Valley, £4/10/-. 


Write for Stereo Catalogue 

H.B. RADIO PRODUCTS 

Manufacturers of Quality Radio 
and Radio Furniture for 33 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 


J 


RCA RED SEAL 
SOUND TAPE 

' \ RCA OF AUSTRALIA PTY. LTD. 

. AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

f I 1 The most trusted name in sound , 

LViTLJ SYDNEY: 221 Elizabeth St. 61-8541 

/ MELBOURNE: 2 Stephenson St., Richmond. 42-4586 
/ BRISBANE: 173 Ann St. 2-7884 
PERTH: 280 Stirling St. 28-1459 
ADELAIDE: Newton McLaren, Leigh St. 51-0111 
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27 MC Citizens Band 

Two-Way Radio Telephone 

Fonet I02B is a new-type superbly designed two-way crystal-con- 
trolled transceiver, so compact it can fit in your hand — so flexible 
it can be used in thousands of applications! 

RANGE 

As with all the other high frequency radio sets, the coverage of 
Fonet I02B will vary depending on the type of terrain, objects bet¬ 
ween stations, foliage, noise levels, and the like. 

SPECIFICATIONS 

Circuit: 


Channel Frequency: 
Receiver: 

Crystal: 

Transmitter Output: 

Operation: 

Antenna: 

Speaker: 

Power Supply: 

Size: 

Weight: 


Printed wired circuit, 10 transistors, 
diode and 2 crystals 

27.24 mcs. 

Crystal-controlled superheterodyne 

HC-I8U type, frequency tolerance 
±0.005% 

240 mW maximum input power to 

final stage 

Press-to-ta!k 

system 

Built-in whip antenna, 51" long 
2" permanent dynamic speaker 
(Used also as microphone when 
transmitting) 

Built-in dry battery cells (6 penlight 
cells, 1.5V ea.) 

7" x 2*" x |±" 
lib 6ozs 


DET. & 


AF 


AF 

AGC 

L 

AMP. 


P.A. 

1 


1 


— OSC. _a 


1.3V X 6 I 


• lock Diagram 


AVAILABLE FROM 

RADIO PARTS INSTRUMENTS PTY. LTD. 562 


NEWSLETTER 


RADIO PARTS PTY. LTD. 

MELBOURNE'S WHOLESALE HOUSE 

REGISTERED OFFICE: 

562 SPENCER ST., MELBOURNE 
Phone: 30*1251 (9 lines); Orders, Direct line. 
30-2224 

City Depot: 157 Elizabeth Street, Melbourne 
.. Phones: 67-2699, 67-1967 


FONET 102B 
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Of The Painted Doll,” “Diane,” and “In very pleasant vocal offering from the On side 2 he opens with a rendition 
A Little Spanish Town.” Ames Brothers — pleasant for listening of “Falling In Love With Love” which. 

Technically, the recording is quiet and and with a rhythm that will have you in my book, shadows just about any 


clean, with full advantage taken of the 
stereo to separate the sound sources, in 
line with Decca’s Phase-4 concept. 

A good one (W.N.W.). 


toe-tapping to side 1 and wanting to waltz performance I’ve ever heard from the 


to side 2. 

The titles: “Melodie D’Amour,” “Carni¬ 
val,” “Fascination” and “Around The 
World.” 

Pleasant! (W.N.W.) 

★ ★ ★ 

THE GOLDEN VOICE OF KEN¬ 
NETH McKELLAR With Accom¬ 
paniment directed By Bob Sharpies. 


Available In Stereo SKLA 4545.) 

Interest: Vocal “evergreens. 
Performance: Outstanding. 

Quality: Excellent. 

Perhaps, like me, you’ve been perturb 


SOUND EFFECTS, Volume 1. Stereo, 

Audio Fidelity DFS 7006. 

Interest: Sound effects. 

Performance: Well done. 

Quality: Excellent. 

Stereo: Excellent. 

For as long as I can remember, 
amateur recordists and theatrical groups 
have had a need for well produced sound 
effects records. If there have been any 
or many available to date, they certainly e d from* time to time, by the tendency 

haven’t been well publicised. of vocalists — some of them in the 

Distributed in Australia by Astor, this big-name bracket — to stray off pitch, 

new Audio Fidelity disc certainly makes If so, this album by the Scottish tenor 

good the lack, the “Volume 1” endorse- Kenneth McKellar will do your heart 
ment suggesting that there will be others good. 

to follow. The one disturbing note is the And don’t be put off by the prospect 

copyright restriction on “reproduction of so many time-worn old chestnuts in 

without express permission.” the list of titles. Though claiming dis- 

On this disc are several aircraft tracks, tinction in other fields, Kenneth McKel- 
a couple of train tracks (one of them a lar has specialised in singing these 

beauty), various indoor games, crowd “songs of the people” and he sings them 

noises, doors, water noises, birds, with a sincerity and an ability that can- 
animals, phones, gongs, typewriters, cash not fail to give pleasure, 
registers, fire engine, and a variety of 
other sounds, including a really classic 
steam! organ. 

The tracks are clearly separated and 
timed in seconds for ease of use. 

Technically, the recording quality is 
first class, the only reservation being 
that some of the tracks have been record¬ 
ed in a large building, giving a rather 
prominent echo. But don’t let this remark 
put you off. 

If you want sound effects for their 
own sake, these are good. 

If you want them to show off your 
amplifier, with the widest selection of 
sounds your neighbour has yet over¬ 
heard, you won’t buy better! (W.N.W.) 


stars of musical comedy. 

The titles are: “The Lost Chord,” 
“Bless This House,” “Little Gray Home 
In The West,” “Roses Of Picardy,” “I’ll 
Walk Beside You,” “The Lord’s Prayer,” 
“Falling In Love With Love,” “One 
Alone,” “The Sunshine Of Your Smile,” 
“I Dream Of Jeannie,” “And This Is 
My Beloved” and “On The Road To 

(lOUUllVUl uututu AIUU uutupics. X .r _ I I r y, 

Mono, Decca LKA 5445. (Also M SS ,, ay# . . , ... tl . 

- Well recorded and with excellent 

backing under the direction of Bob 
Sharpies, this is a disc well worth a 
hearing — doubly so if the titles have 
a nostalgic attraction. (W.N.W.) 

★ ★ ★ 

NEIL WILLIAMS ON STAGE. Vocal 
With Orchestra Directed By Geoff 


Harvey. Stereo, HMV OCSD 7613. 
(Also Available In Mono OCLP 
7613.) 

Interest: Musical comedy favour¬ 
ites. 

Performance: Excellent. 

Quality: Somewhat lacking in bass. 
Stereo: Modest. 

Here’s another album of good, straight 
singing, this time by Australian artist 
Neil Williams. 


RICHARD CROOKS FAVOURITES. 
RCA Camden Collector’s Series 12- 
inch mono, CAL-217. 

Interest: Historical recording. 
Performance: Original. 

Recording: Surprisingly good. 

Another disc in RCA Camden's Col¬ 
lector’s Series of re-releases of historical 
recordings. This one has 11 of Richard 
Crooks’ best-loved songs, comprising: 4 

“I Bring A Love Song,” “In My 
Garden,” “Rio Rita,” “Neapolitan Love 
Song,” “You Will Remember Vienna,” 
“One Alone,” “Only A Rose,” “For You 
Alone,” “How Lovely Are Thy Dwel¬ 
lings,” “Smilin’ Through” and “Good¬ 
bye.” 

Considering the times at which these 
songs must have been recorded, the 
quality is surprisingly good. There is 
noticeable noise and peak distortion on 
some of the tracks, but the tonal balance 
is fine. If this is due to skilful re-record¬ 
ing techniques, my hat is off to the 
engineers responsible. 

Highly recommended for collectors 
and Crooks lovers. (J.R.) 

★ ★ ★ 

THE AMES BROTHERS, vocal, with 

Orchestra. Mono, RCA 45EP, 20310 

Interest: Rhythmic vocal. 

Performance: Smooth. 

Quality: Good. 

From the RCA “Gold Standard Series” 
of “memorable performances” comes this | 
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RECORDED MUSIC SALON 

23 Collins Street, Melbourne. 636257 

TRUE FIDELITY — STEREO SHOPPING GUIDE 

Here we illustrate to you five examples of 
actual costs of stereo equipment at the Record¬ 
ed Music Salon. See how much you save . . . 
our prices are indisputably THE CHEAPEST 
IN AUSTRALIA. At the Recorded Music Salon 
you can also make your selection from a wide 
range of classical and modern recordings . . . 
for records and equipment RMS is the best 
store in Melbourne. 

UNIT 1. 

We have Australia’s cheapest stereo unit. 5 
watts per channel stereo amplifier: Dual 1007 
player: two separate speakers in cabinets. 

£55/10/ 

UNIT 2. 

Eight/Eight stereo amplifier. Dual turntable 
with diamond stylus, two 8in Wharfedale 
speakers.£66 

UNIT 3. 

Pioneer 161 stereophonic amplifier/tuner. Lab- 
craft 573 turntable with ceramic cartridge, (dia¬ 
mond stylus) two Wharfedale RSDD speakers 

£ 100 / 0 / 0 . 

UNIT 4. 

Famous Pioneer stereo amplifier with MW/SW 
tuners, Labcraft 605L turntable. All Balance 
arm. ADC cartridge, two 8in Wharfedale 
speakers in cabinets. £120/0/0 

UNIT 5. 

Pioneer stereophonic amplifier, SMQ 300B, 

Labcraft 605 turntable with All Balance arm, 

ADC diamond magnetic cartridge, two lOin 
Wharfedale wide range speakers .. £158/0/0 

See them all at: 

RECORDED MUSIC SALON Tel. 636257 

23 COLLINS STREET, MELBOURNE. 

Prompt attention with full reliability to all mail orders. 
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WHEREVER YOU GO 

ake an 
ptacord 414 

FULLY TRANSISTORISED 

Tape Recorder! 


The Optacord 414 gives you full professional 
performance no matter where you are . . . 
it's completely portable and self-contained. 
You may use the Optacord 414 in any position 
. . . even while you're walking! 


Features include: 



H New automatic H. F. speed control 
£ Push button operation * Fast wind and rewind • Tape 
rev. counter a Double track a Tape speed 3%ips. a 2 hours 
playing time a Frequency response: 50-12,000 c.p.s. a 
tension speaker socket a ? transistors, 3 diodes, I rectifier 
a Size 15" x 9i/i" x ^/l" m Weight - 9lbs. 


Australian National Distributors for these famous pro Juris: 


mwitx 


28 Elizabeth Street, Melbourne, Victoria. Tel. 63-8211. 63-8166. 
Sydney Office: N.R.M.A. House, 26 Ridpe Street, North Sydney. 
Tel.: 92-3890. 



^ Optacord is fitted 
with self-contained 
A.C. adaptor! 


I 

Do You Lau gh Your Greatest 
Powers Away? 

THOSE STRANGE INNER URGES 

You have heard the phrase, “Laugh, clown, laugh.” Well, that fits 
me perfectly. I’d fret, worry and try to reason my way out of 
difficulties—all to no avail; then I’d have a hunch, a something within 
that would tell me to do a certain thing. I’d laugh it off with a shrug. 

I knew too much, I thought, to heed these impressions. Well, it’s 
different now—I’ve learned to use this inner power and I no longer 
make the mistakes I did because I do the right thing at the right time. 

This FREE BOOK Will Prove What Your Mind Can Dol 

Here is how I got started right. I had heard about hypnosis revealing 
past lives. I began to think there must be some inner intelligence 
with which we were born. In fact, I often heard it said there was; 
but how could I use it, how could I make it work for me daily? 
That was my problem. I wanted to'learn to direct this inner voice, 
master it if I could. Finally, I wrote to the Rosicrucians. a world-wide 
fraternity of progressive men and women, who offered to send me. 
without obligation, a free book entitled “The Mastery of Life.*' 

That book opened a new world to me. I advise you to write to-day 
and ask for your copy. It will prove to you what your mind can 

The ROSICRUCIANS (AMORC),54 



demonstrate. Don’t go through 
life laughing your mental powers 
away. Use the coupon below or 
write: Scribe N.D.S. 

-USE THIS GIFT COUPON—— 

Scribe N.D.S. 

The Rosicrucians (AMORC) 

54 Customs St., AUCKLAND, N.Z. 

Pleajc send free copy of Tht Mastery e/Lifi, 
which I shall read as directed. 

Name. 

Address. 

City.State. 


Customs St., AUCKLAND, N.Z. 


102 


Radio, Television & Hobbies, July, 1964 






















Like Kenneth McKellar, Neil Williams 
has built a career mainly on straight 
singing, on stage, on radio and more 
recently on television. He, too, exhibits 
excellent voice control, with never a 
sour note to mar the listening pleasure. 

On this album, the titles are all from 
stage and screen: “The Blue Danube,” 
“The Ranger’s Song,” “My Motter,” 
“Gypsy Love Song,” “A Bachelor Gay,” 
“Gypsy Song,” “Just As Father Used To 
Do,” “I’m In Love With Vienna,” “I’m 
Falling In Love With Someone,” “Fol¬ 
lowing The Sun Around,” “It’s A Grand 
Night For Singing,” “At The Balalaika.” 

On the technical side, the sound is 
quite clean but, in certain of the tracks, 
I had the impression that it was lacking 
at the bass end. Whether this had to do 
with orchestration, acoustics or an elec¬ 
trical unbalance I’m not too sure but it 
registered as the one query against what 
is otherwise a thoroughly enjoyable re¬ 
cord. (W.N.W.) 

★ ★ ★ 

KEN DELO SINGS. Ken Delo, vocal, 
with the HSV-7 Orchestra conduct¬ 
ed by Jimmy Allen. Astor 12-inch 
stereo, ALPS 1017. 

Interest: Vocal variety. 

Performance: Fine. 

Recording: Good. 

Stereo Quality: Average. 

I imagine few TV-viewers need to be 
introduced to Ken Delo, the “singing 
half’ of the “Delo and Daly” variety 
team. He has appeared twice weekly 
with his partner Jonathan Daly on local 
television, in addition to nightclub 
appearances. 

On this disc, which is apparently his 
debut on records, he sings “Joshua Fit 
De Battle Ob Jericho,” “If Ever I Would 
Leave You,” “Little Girl Medley,” “The 
Green Leaves Of Summer,” “Mobile,” 
“Once Upon A Time,” “What Kind Of 


Fool Am I,” “Old Time Religion,” 
“Somewhere,” “River Stay ’Way From 
My Door,” “Tennessee Babe,” “The Good 
Old Days,” “Maria,” and “Alright, Okay, 
You Win.” 

Delo sings with warmth and confi¬ 
dence, and adapts his style with ease 
to each of the different types of song. 
The HSV-7 14-piece orchestra and Jimmy 
Allen give him a smooth but “solid” 
backing at all times. 

The recording is good. Noise is low, 
frequency range wide and there is only 
the merest touch of close-mike over¬ 
load. The stereo is adequate. (J.R.) 

★ ★ ★ 

SONGS MY FATHER SANG — Fer¬ 
ruccio Tagliavini, tenor, singing an 
album of Neapolitan songs. Record¬ 
ed in Italy. RCA 12-inch stereo, 
FSP 121. Also available in mono. 
Interest: “Relaxed” tenor. 
Performance: Smooth. 

Recording: Good. 

Stereo Quality: Average. 

Ferruccio Tagliavini is no doubt 

known to lovers of Italian opera as one 
of the principals of the La Scala com¬ 
pany. On this disc he is heard in some¬ 
what lighter vein presenting a program 
of popular Neapolitan songs — many 
of which will probably be filled with 

nostalgia for the “not so young” mem¬ 
bers of our Italian communities. 

The songs presented are “Se vuoi goder 
la vita,” “Torna piccina mia,” “La Spag- 
nola,” “Come pioveva,” “La canzone 

dell’amore,” “Luna marinara,” “Cara 
piccina,” “Un’ora sola ti vorrei,” “Come 
le rose,” “La mia canzone al vento,” 

“Amor di pastorello,” and “Appassiona- 
tamente.” 

The singing is fine, and Senor Tag¬ 
liavini is ably backed by an (anony¬ 
mous) orchestra. The recording is good. 

(J.R.) 




\ Popular Jazz 

HERVIE MANN RETURNS TO THE 
VILLAGE GATE. “Bags Groove,” “New 
York Is A Jungle Festival,” 
“Candle Dance,” “Bedouin,” “Ekun- 
da.” Atlantic, Stereo. SAL-931, 270. 
Interest: Modern jazz. 

Performance: First rate. 

Quality: Very Good. 

Stereo: Separation emphasised. 

Herbie Mann is another modernist 
searching for the “something different” 
in jazz. Those who have the first “Vil¬ 
lage Gate” LP will find that, on. this new 
disc, he has a new sound developed 
through different instrumentation and a 
different kind of material. 

This is particularly noticeable on side 
two of the disc where the group have a 
distinctly Turkish sound. On this side, 
Herbie uses, variously, a Peruvian flute, 
a Japanese cane flute and an Italian 
shepherd cane flute. His bass player, 
Nabil Totah, gives a Middle Eastern ping 
to the music with his bowed bass. The 
use of log drums and other primitive 
instruments in the rhythm section add 
to the effect, which is most pleasing. 

Technically the disc is very good, the 
sharply percussive sound of the marimba 
and wood blocks being particularly clean. 
A good one for the modern jazz and 
hi-fi fans alike. (K.W.J.) 

^ ^ 

THE RED NICHOLS STORY with Red 
Nichols and his Five Pennies. “That 
No Bargain,” “Boneyard Shuffle,” 
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“Ida Sweet As Apple Cider,” “Feel- 
in’ No Pain,” Bugle Call Rag,” 
“Eccentric,” “Nobody’s Sweetheart,” 
“Avalon,” “Rose Of Washington 
Square,” “Indiana,” “Dinah,” “China 
Boy.” Universal Record Club, Mono. 
UJ-462. 

Interest: Early dixieland jazz. 
Performance: The best. 

Quality: Good— for 1927. 

The numbers on this disc were record¬ 
ed between 1926 and 1930 and are excel¬ 
lent examples of the fine playing of 
Lcring “Red” Nichols. Red, in his day, 
was a model of decorum and so he is less 
well known than some of his more ec¬ 
centric contemporaries but, next to the 
great Biederbecke, he was probably one 
of the greatest white jazz musicians ever 
to play in the late twenties and early 
thirties. 

On this disc he is accompanied by 
many musicians who later made big 
names for themselves in the world of 
jazz — men like Benny Goodman, 
Jimmy Dorsey, Jack Teagarden. Gene 
Krupa, Miff Mole, Glenn Miller and 
Eddie Condon. It is probably worth the 
price of the disc just to hear these men 
in their formative years. 

Qualitywise the disc is as good as 
one could expect for the time of its re¬ 
cording and, in fact, comparing many 
of the numbers with original 78s which 
were to hand, I noticed distinct improve¬ 
ments in the sound. For collectors and 
jazz enthusiasts this one is, particularly 
at the club price, a real bargain. 
(K.W.J.) 


ONLY LOW 

DISTORTION 
INDICATES TRUE 

HIGH 

FIDELITY 


U.R.D’s “Cadet” 

HI-FI STEREO 
SYSTEM 

offers a 

★ Frequency Range 

of 40-15,000 C.P.S. 

★ Push-Pull Output. 

-A- Harmonic Distortion 

of only .25% at 6 watts 
per channel R.M.S. 

★ Inputs for Radio Tuner 
and Tape Recorder. 


★ THE SYSTEM COMPRISES: 

t ~ Rogers Cadet Stereo Am¬ 
plifier and Control Unit. 

1-Dual 1009 Auto/Manual 
Transcription player with 
balanced arm and 7 } lb. 
turntable. 

1 -Decca Deram Transcrip¬ 
tion Pickup Cartridge with 
Diamond Stylus. 

Goodmans Axiom 10 High 
Fidelity Speakers fitted in 
vented speaker enclosures. 

Lowboy equipment cabi¬ 
net to house amplifier and 
record player. 

FINISHES AVAILABLE: 

Polished Maple, Walnut or 
Rosewood. Oiled Walnut or 
Teak. 

EXCELLENT VALUE £ 4 Qfl 
AT ONLY HOy 


(UTO 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney. 
’Phones: 28.3718, 28.3926. 

OPEN SATURDAY MORNINGS 

Sydney's leading High-Fidelity Specialists 

— SEND COUPON FOR FULL DETAILS — 

of “Cadet” Hi-Fi Stereo System. 

Name 

Address 

. ...Phone. ... 
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Its tiny size and weight, together with characteristic TELECON high perform¬ 
ance, makes the 204 a natural for rugged, reliable work • Transmitter Power 
100 mw • Receiver Sensitivity under 2uV • R.F. Stage • Battery Meter 
• Weight under 12 ozs. means top value in its power class at £65 per pair, 
tax paid. 

TELECON TMC206 at £125 per pair, tax paid, with 1 watt Transmitter Power, 
2 Channel Operation, Water Resistant Case and a host of other features, has 
already established itself as the leader in high-power transceivers. 
Phone or write for further details or a demonstration. 


Australasian Agents 


STRATO COMMUNICATIONS PTY. LTD-=^ 

25 Wentworth St., Parramatta, N.S.W. Phone 635 9856. 


State Distributors 

SOUTH AUSTRALIA VICTORIA 


QUEENSLAND 

Fire Fighting Equipment 
(Qld.) Pty. Ltd. 

177-187 Montague Road 
South Brisbane. 4 2961 

Matthews Fire 
Alarm Pty. Ltd. 

Annie Street, New Farm 
Brisbane. 581144 


WESTERN AUSTRALIA TASMANIA 


H. Rowe 
and Co. Pty. Ltd. 
238 Sturt Street 
Adelaide. 51 6881 


H. Rowe 
and Co. Pty. Ltd. 

7 Flinders Court 
Melbourne. 62 6511 


Tedco Pty. Ltd. 

7 Fitzgerald Street 
Perth. 28 4921 


Homecrafts-Tasmania 
199 Collins Street 
Hobart. 2 2711 


, 
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TRADE REVIEWS 
AMD RELEASES 


LIGHTWEIGHT WALKIE-TALKIE 

The compact, ultra-lightweight walkie-talkie illustrated below is a new 
addition to the wide range of such equipment which is marketed in 
Australia by Messrs Strato Communications Pty. Ltd. 


H OUSED in a smartly styled chromic-plated die- 
cast case, the new transceiver uses nine tran¬ 
sistors, 1 diode and 1 thermistor and is capable of 
operation anywhere within the 26-27Mc band. The 
transmitter is crystal controlled and has a maximum 
power input to the final stage of lOOmW. The 
receiver is a superheterodyne circuit with crystal con¬ 
trolled oscillator and a sensitivity of 1.5 microvolts 
for 50mW output and lOdB signal-to-noise ratio. 

Features of the transceiver are: built-in telescopic 
antenna which extends to 30in; push-to-talk control; 
maximum AF power 150mW; built in meter for 
battery voltage indication; uses standard 9-volt tran¬ 
sistor battery; earphone and carrying strap supplied 
as standard; weight only 12oz; dimensions — 1 5/32in 
by 2 3/8in by 19/32in. Showerproof construction. 

The light weight and small size of these units 
should make them ideal for applications where they 
might normally be carried in, say, a shirt or coat 
pocket. Tested over known terrain, they performed 

just slightly short 
of larger units but 
should be good for 
approximately £ to 
1 mile in town 
areas and somewhat 
longer distances in 
open country or 
over water. 

The retail price 
of the units is £65 
per pair (retail). 
Any further in¬ 
quiries should be 
directed to Messrs 
Strato Communica¬ 
tions Pty. Ltd. of 
25 Wentworth St., 
Parramatta, N.S.W. 
(K.W.J.). 


STYLUS CLEANER 

A recent release from Messrs 
British Merchandising Pty. Ltd. is 
the new Decca stylus cleaner illus¬ 
trated below. 

npHE new cleaner is 
L designed so that 
the pickup stylus will 
come into contact 
with the brush when 
the arm is on the 
rest. Provision for 
raising or lowering 
the height of the 
brush to suit the 
position of the stylus has been made and 
cleaning is affected by rotating the brush 
with the knurled knob provided. Rotation 
of the brush is limited to one direction (by 
means of a ratchet) to prevent accidental 
damage to the stylus. 

Appearance of the unit is quite attractive, 
with the bracket being constructed from 18- 
gauge steel which has been “gun” blued; the 
knurled knob and brush shaft are of chrome 
plated brass. Tested in our laboratory the 
unit functioned well. The brush is easily 
cleaned when it becomes clogged and, if de¬ 
sired, replacement brushes are available as 
spares. 

The new cleaner is priced at £1/11/3 
retail. Any further inquiries should be 
directed to Messrs British Merchandising 
Pty. Ltd. of 60 Clarence Street, Sydney. 
(K.W.J.) 


All Transistor Tape Recorder 


ILLUSTRATED at 

right is the new 
Magnecord Model 
1021 professional all- 
transistor tape re¬ 
corder, intended for 
use in broadcast and 
recording studios. 

The standard model 
provides two speeds, 
3| and 7£ ips, with 
readily selectable 
speed change and 
compensation. At 7£ 
ips, response is 40- 
18,000 cps within 
2dB. Special attention 
has been paid to 
braking. 

Possibly the first all- 
transistor studio re¬ 
corder in the country, 
the unit is available 
for full-track, half¬ 
track, or stereo appli¬ 
cations. Details are 
available from Mag¬ 
necord Australasia 
Pty. Ltd., 158 Clar¬ 
ence Street, Sydney. 


BIG TAPE BARGAIN 


save up to 


400ft. CLARITY TAPES 


Post free anywhere 
in Australia only 




each 


Perfect Hi-Fi recording is assured 
with CLARITY Magnetic Recording 
Tapes. Manufactured to the highest 
technical standards. Guaranteed to 
operate on any machine that takes 
V 4 " tape. Reel size 3V4". (Splicing 
instructions and recording details 
included.) 

Save money — buy in quantity 
5 reels —£4/10/- ® 10 reels —£8/-/- 
Money-back guarantee if not satisfactory 


MAIL COUPON TO 


JOHN CARR & CO. PTY. LTD. 
Box 39, Haymarket, Sydney 

Send me [ij [51 [101 tape(s) 

My Cheque (or Postal Note) enclosed for £. 


Name- 


Address.. 


City or Town_State- 
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KEY LITE 

Simply squeeze KEY-LITE illuminates car and 
house locks, etc. 39'. Posted anywhere 


MODEL RH-50 


MODEL RH-31 


MODEL RH.31 


MODEL RH.114 


TRANSISTOR HEARING AID 


* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 3^” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: lOOuuF-O.OluF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32" x 53” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- including Sales-Tax 

Postage 5/- to 10/- extra. 

NODEL RH-114 

4,000 Ohms/V Multimeter 
FEATURES 

All 1 p.c. precision resistors. 
Small and light weight for con¬ 
venience. 

Wide ranges of measurement, with 
high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 
1000V. 

DC Current: 0-10, 0-250 M.A. 
Resistance: Ranges Centre Scale 
0-20,000 Ohms 200 Ohms 
0-2Megs. 20,000 Ohms 
Decibes: —20—22db. 20—36db 
(Odb lmW into 600 Ohms). 
Dimensions: 3£” x 43” x 13 ”. 

Net Weight: 0.91bs. 

£5 including Sales-Tax 

with Leatherette Case, £ 6. 
Postage 5/ to 10/ extra. 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350. 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 23in. 

Weight: 1.41b approx. 

£15/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 
V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 

Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
dh 

£11/17/6 including Sales-Tax 

Postage 5 /-* to 10/- extra. 


MODEL RH-5 


[ igh 

V DC, 10,000 Ohms/V AC 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001uF-0.005izF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3i” x 54 x 13”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- including Sales-Tax 

Postage 5/m to 10/- extra. 


FIRST PHONE MODEL FH-2 

This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 
Magnetic earphone. 

Separate tone and volume control. 
Battery used: UM3 or 915 Evereadv. 
Packed in a presentation case. 

New Model £15/15/. 
Replacement Battery only Sh. 1/3. 
Postage Sh. SI extra. 


RANGES: 
DC Voltages: 

AC Voltages: 

DC Current: 
Resistance: 

Capacitance: 


LIMITED STOCK ONLY 

MODEL RH10 POCKET MULTIMETER 
RANGES 

Decibels: 


0-10-50-500-1.000 V at 
2,000ohms V 

0-10-50-500-1.000 V at Output: 

2,000ohms V 
0-500uA 0-500 mA 
0-10 K-l Meg: 60ohms, 

6Kohms at centre 
scale. 

250uuF to luF, in 
two ranges 


—20 to plus 36db, two 
ranges 

0-1,000 V in four 
ranges 

5in x 3Viin x P/a in 
13oz approx. 

Price £5/7/6 

Including Sales Tax. Postage 5/ to 
10/ extra. 


Size: 

Weight: 


RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 26-2817 


^ MODEL RH.330 


MODEL RH.5 


^ MODEL RH.10 
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New PU Arm from J. H. REPRODUCERS 

A new release from Messrs J. H. Reproducers will be of special interest 
to high fidelity enthusiasts — a well-made and dynamically balanced pickup 
arm which retails for the very attractive figure of £7/2/6. The price in¬ 
cludes two removable head shells, simplifying the use of separate mono 

and stereo cartridges. 


PRODUCED by the Japanese Primo Com¬ 
pany, and designated as A-18, the arm 
has the appearance and characteristics of a 
premium quality component, while manag¬ 
ing to hide most of its “mechanics” within 
a streamlined fairing. 

As will be apparent from the photograph, 
the arm and rear housing form a straight 
line and measure about 11 in overall. The 
head itself is offset, to reduce tracking error, 
which is claimed not to exceed 11 degrees. 

Longitudinal balance can be adjusted very 


simply by turning a knurled knob beneath 
the rear edge of the fairing. This moves a 
counterweight backward or forward, as de¬ 
sired. 

A notable feature of the design is that 
the horizontal pivots operate along a line 
which is more nearly at right angles to the 
head shell than to the arm itself. 

The dynamic balance characteristic of the 
arm undoubtedly depends on this inclina¬ 
tion, along with an assumption that the 

cartridge to be fitted will have a certain 
mass and centre of gravity. 

The assumption appears 
to be a valid one because, 
with a cartridge in position 
and the counterweight set 
for exact static balance, 
tilting, rocking or acceler¬ 
ating the main base mount¬ 
ing produced no tendency 

whatever for the arm to 

swing. 

For down thrust on the 
stylus, the arm relies on 
spring pressure, adjusted 
by another, smaller knurled 
knob protruding from the 
front of the fairing. 

The bearings appear to 
be notably drag-free, while 
the height of the pick-up 
relative to the turntable 
can be varied by about 
7/8in, according to the pos- 



MARSHALL TAPE from RADIO PARTS 




T> ADIO PARTS PTY. LTD., of 562 Spen- 
A ^cer Street, Melbourne, advise that they 
are Victorian distributors for “Golden 
Studio*’ recording tape made by Marshall 
of America. 

A wide range of tapes and spoolings is 
available, the current list showing (1) ace¬ 
tate-standard play; (2) acetate long play; 
(3) mylar long play and (4) mylar tensilised 
double play. All of these are available on 
3in, 5in, 5£in and 7in spools and 5£in addi¬ 
tional for the mylar tensilised double play. 
Empty spools are also listed. 

Competitively pricedj a 7in reel of ace¬ 
tate standard play retails for 37/6. Normal 
trade discounts apply, but are subject to 
sales-tax. 

The manufacturers point out that the tape 
coating is impregnated with lubricant 
throughout its full depth, as a precaution 
against sticking, squealing and head wear. 
Their specification sheet lists all important 
physical and electrical properties and, while 
pressure of work in our laboratory prevent¬ 
ed us from running full tests on the tape, 



there is no reason to doubt their claims as 
to its quality. 


Full details and supplies are available 
from Radio Parts Pty. Ltd., at the above 
address. 


IN BRIEF . . . 

APPROVED TEST FACILITIES 

The Government-sponsored National 
Association of Testing Authorities has plac¬ 
ed the name of International Resistance 
Company (A’sia) Pty. Limited on its register 
of approved testing facilities. The specific 
tests for which the laboratory has been 
registered are in the field of electrical test¬ 
ing and fall within the classifications of 
“Conducting materials; resistors and resis¬ 
tance boxes; insulating materials and insula¬ 
tions; galvanometers; DC and AC bridges; 
climatic and durability characteristics.” 

NATA is the recognised Australian or¬ 
ganisation sponsored by the Federal and 
State Governments to foster and co-ordinate 
the development of registered testing facili¬ 
ties in Australia. Its Council comprises rep¬ 
resentatives of Government Departments, 
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Standards Association of Australia, the 
Chamber of Manufactures, and relevant 
Professional Institutes. The organisation 
covers widely separated fields such as Met¬ 
rology, Electricity, Biology and Chemistry, 
to mention only a few. 

WAVEGUIDE TERMINATIONS 

EMERSON and CUMING, Inc. (U.S.A.) 
are now offering waveguide terminating 
elements for frequencies from S-band to 
Ku-band. Long-taper pyramids of lossy 
dielectric absorbing material are embedded 
in Eccofoam SH for use in the assembly 
of low-power waveguide terminations. The 
low loss foam encasing the terminations 
ensures a slip fit inside standard rectangular 
waveguide and also prevents damage due 
to vibration or shock. The base of each 
termination has a tapped brass insert for 
mounting at the centre of a waveguide 
shorting plug. All terminating elements are 
rated at a maximum VSWR of 1.01. 


ition of the vertical barrel in the mounting 
base. 

A knurled screw locks the head shell 
easily and positively to the arm, the elec¬ 
trical connections being made by four 
plunger-type contacts. 

As mentioned earlier, two head shells are 
provided, together with a pickup rest. The 
finish is a combination of frosted alumin¬ 
ium and satin black. 

All in all, the arm appears as a most 
attractive unit at an attractive price and is 
well worth consideration by high fidelity 
enthusiasts. 

The Primo 8-18 arm will be sold through 
trade houses. Australian agents are Messrs 
J. H. Reproducers, 10a Pine Avenue, El- 
wood S3, Victoria. 


AUSTRALIAN MADE 

TRANSISTOR 

IGNITIONS 

Mark 14, Breakerless system. Com¬ 
pletely eliminates distributor points. 
Fits most makes, 6, 12v, -f or — 
earth. £40. Postage 10/. Free de¬ 
scriptive literature. 

TRANSISTOR CONVERSION KITS: 

Everything for building conversions. 
Includes 15 amp power transistor, in¬ 
sulated point kit for -f- gnd., 30 kv 
coil and ballast diodes, resistors, heat 
sink. £18/10/, Post 10/. 

Separate parts available: Power 
Transistors, 15 amp, 40/; ballast re¬ 
sistors, i, i or 1 ohm, 12/6 ea; 
30 kv ignition coil for transistor, 
£6/18/. 

Silicon rectifiers, 18 amp, 200 PIV, 
35/ ea; insulated distributor point 
kits, 12/6; quick connect M. and F. 
and insulators, 6/ doz. All parts 
prices post free. 

QIK-FIRE SYSTEMS 

917-919 Forest Road 
Lugarno, N.S.W. 53-9377 


STOTT'S 

Home-Study 
Course in Radio 
Will Help YOU 

STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls Correspondence College 


159 Flinders Lane. Melbourne; 383 George 
St., Sydney; 290 Adelaide St., Brisbane; 45 
Giles St., Adelaide; 22 Howard St., Perth. 

CLT HERE AND POST --“"a 

■ TO STOTT'S: Please suid me, free and with- J 

I out .obligation, full particulars of your Course ! 

I in Radio for Amateurs. 

» J 

B My Name . j 

* § 

J Address . | 

I . Arc . (R.H.764 1 
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: MAIL ORDERS 
! P.0. BOX 5234, 

! ELIZABETH STREET, 

; MELBOURNE 

! Include cheque, money order or 
! postal note to cover costs of 
i goods, postage and freight. 



SURPLUS STORES 


100 & 1 DIFFERENT VALVES 

NEW and DISPOSALS 


Valve 

Disposals 

New 

Type 

Price 

Price 

1625 

12/6 

— 

1626 

12/6 

✓ — 

1629 

12/6 

— 

1C7G 

7/6 

40/6 

1D8GT 

7/6 

46/7 

1F5G 

10/ 

38/5 

1K5G 

7/6 

27/11 

1K7G 

7/6 

33/9 

1L4 

7/6 

32/7 

1T4 

12/6 

18/8 

2D21 

12/6 

— 

2X2 

10/ 

32/7 

3A5 

10/ 

32/7 

6AB7 

10/ 

43/1 

6AC7 

15/ 

38/5 

6AG5 

15/ 

27/11 

6AG7 

12/6 

41/11 

6AJ5 

7/6 

— 

6AK5 

20/ 

34/11 

6AL5 

10/ 

15/11 

6AM6 

12/6 

24/10 

6C4 

15/ 

27/11 

6C8G 

12/6 

41/11 

6F6G 

12/6 

26/2 

6G6G 

12/6 

43/1 

6J6 

15/ 

29/8- 

6K7G 

15/ 

32/7 

6SC7 

15/ 

32/7 

6S*5 

15/ 

40/9 

6SH7 

15/ 

37/3 

6SJ7GT 

12/6 

27/ 

6X4 

9/6 

13/ 

6Y6G 

12/6 

33/9 

807 

19/6 

— 

809 

20/ 

— 

815 

15/ 

— 

830B 

15/ 

— 

9003 

12/6 

— 

9004 

12/6 

— 

9005 

12/6 

— 

9006 

5/ 

— 

954 

10/ 

— 

12A6 

12/6 

— 

12BE6 

10/ 

18/3 

12C8 

20/ 

52/5 

12SH7 

15/ 

40/9 

12SJ7 

15/ 

33/9 

12SK7 

15/ 

34/11 

12SR7 

15/ 

32/7 

AVI 1 

2/11 

— 

EF50 

15/ 

34/11 

EL32G 

15/ 

38/5 

Y63 

12/6 

— 


VALVE CHECKERS 

Well-known make. Tested 
and checked before dis¬ 
patch. Includes multimeter. 
Instruction book provided. 

£25/0/-. Delivery to Rail 
5/-. 

Same well-known make but 
later model. 

<£30/-/-. Delivery to Rail 
5/-. 

Valve* checker only. Latest 
model. Compact. Just plug 
into A.C. mains. 

£17/17/-. Delivery to 
Rail 5/-. 

FILTER CHOKES 

For receivers, amplifiers, 
transmitters, etc. 

20 Henries 100 milliamps. 

25/- Pack & Post 5/-. 

15 Henries 200 milliamps. 
50/- Pack & Post 7/6. 

LINE FILTERS 

For mains voltage line 
noise suppression. Broad¬ 
cast Band. Type LF2BC. 

39/- Pack & Post 1/2 

Television Band. Type 
LF1-TV. 

39/- Pack & Post 1/2 


HEADPHONES 


For communication receivers and 
tape-recorder monitoring purposes 
only. 

DLR1 Low impedance — 600 ohms 12/6 
DLR5 Low impedance — 6C0 ohms 12/6 
HS30 Low impedance — 250 ohms 39/6 
Pack and Post 3/6. 

Ear-pieces, hearing-aid type. High 
impedance, suitable for crystal sets. 

10/. Pack and Post 1/2. 
Ear-pieces, hearing-aid type. Low 
impedance. For transistors. 

10/. Pack and Post 1/2, 


MICROPHONES 


Respirator type carbon microphone. 
For boys’ intercomm’s, transmitters, 
etc. 3/6. Pack and Post 2/6. 

Plug 1/ extra 

Carbon microphone No. 3. With 
press-to-talk switch. 

7/6. Pack and Post 3/6. 

4 GANG CONDENSER 

Used in early HRO receivers. In¬ 
cludes dial with 600 divisions. 

150/. Pack and post 7/6. 


CATHODE 

RAY TUBES 

Disposals Price 

3AP1. 

.30/ 

3BP1. 

.30/ 

5BP1. 

. 30/ 

902 . 

.59/6 

905 . 


CV407 . 

.30/ 

CV1526 .... 

.30/ 

VCR131 .. .. 

. ..75/ 

VCR138 .... 

.30/ 

VCR511B .. . 

.75/ 


POWER TRANSFORMERS 

New, well-known make. For radio receivers. 
Primary tapped: 200, 230 and 240 volts. 
Secondaries: 290v each side of centre tap at 60 
milliamps. 

5v at 2 amps for rectifier heater. 

6.3v at 2 amps for valve heaters 

70/. Pack and Post 5/. 


SPEAKER TRANSFORMERS 


TRANSFORMERS 

OUTPUT TRANSFORMERS 

For amplifiers, communications receivers, broad¬ 
cast receivers. For headphones or 600 ohm line 
use and speakers with 600 ohm transformer. 
Primary: 7,000 ohms at 50 milliamps. 
Secondary: 600 ohms. 

55/. Pack and Post 5/. 

Standard speaker transformer for speakers with suitable voice coil. 

10,000 ohm centre tapped (plate to plate) to voice coil— 3 ohms. 

25/- Pack and Post 2/6. 


METER 

0 to 10 milliamp meter. 

Large English type, unsealed. 

Can be made into multimeter by persons 
with enough knowledge. 

45/. Pack and Post 3/6. 


AMMETERS 

For radio transmitters. Bakelite case with in and 
out circuit switch. 

Hot wire R.F. ... 0 to 4 amps. 
Thermo-couple R.F. ... 0 to 4 amps. 

25/- each. Pack and Post 3/-. 
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AMATEUR BAND NEWS AND NOTES 


A very fascinating part of the amateur radio hobby is short-wave 
listening, a pastime referred to as S.W.L'ing. This activity is as old as 
radio itself and those participating in it are assured of many hours of 
interesting and educational listening. 

By Pierce Healy, VK2APQ* 


T HROUGHOUT the world individuals as 
well as groups associated with amateur 
radio bodies in their countries spend their 
leisure time listening for, logging, and re¬ 
porting on reception of radio signals from 
near and far. 

The advent of the dual wave receiver in 
the 1930s gave a great boost to S.W.L.’ing 
when it was a novelty to hear overseas 
shortwave broadcasts. 

The usefulness of this activity has been 
and will continue to be recognised by broad¬ 
casting services in all countries as well as 
by amateurs throughout the world. 

In Australia groups have been formed in 
each State as part of the Wireless Institute 
organisation and, as well as providing meet¬ 
ing places for group gatherings, these have 
resulted in being the first step towards mem¬ 
bers becoming licensed amateur operators. 

To illustrate the scope of short-wave listen¬ 
ing, Chas. Aberneathy, publicity officer for 
the New South Wales group, made these 
points:— 

“To join, one does not have to study, 
pass examinations or tests of any kind, 
you need not have any knowledge of radio. 

“For S.W.L’ing one requires a good short¬ 
wave receiver, a good and, if possible, high 
aerial, then with favourable conditions the 
way is open to receive the numerous short¬ 
wave broadcasts plus thousands of amateur 


stations that operate on various wavelengths. 
Reports on reception are appreciated by 
many stations as it gives them an oppor¬ 
tunity to know how their transmissions 
are being received. 

“Reporting is done by letter or, if you 
are a member of a group, an official form 
is available. It may also be done by using 
your own printed card bearing your 
registered number, plus the necessary data 
giving the station information that will be 
of some interest to them. These particulars 
are brief and to the point and should 
include date, time, wavelength, readability, 
signal strength, weather conditions, type of 
receiver used, type of aerial and direction, 
portion of the program if it is a broadcast 
station or if an amateur station some de¬ 
tails of the conversation heard. 

“A good informative report is usually 
confirmed by the recipient with a copy of 
their QSL (confirmation) card. A book is 
also kept in which you log the station 
heard, time, frequency or band on which 
transmissions were heard, date and a refer¬ 
ence to what was heard and reported. Call- 
sign books are available which give the 
callsigns and addresses of broadcasting and 
.amateur stations enabling reports to be sent 
direct or, if a member of an SWL group, 
cards for amateur stations can be sent 
through a central bureau in each division 
of the W.I.A.” 


| AMATEUR TELEVISION IN THE U.K.| 


From time to time in these notes mention 
has been made of individual Australian 
amateurs who have been carrying out ex¬ 
periments in the field of amateur television. 
But as yet no group has been formed that 
has actively participated in this type of 
experiment as has been the case overseas. 

In a recent edition of the English publica¬ 
tion, “Electronics Weekly,’’ in an article 
entitled “The Television Amateurs,” Michael 
Cox recorded the history and work done 
by a group of British amateurs, in these 
words: 

“The British Amateur Television Club was 
founded in 1949 when Michael Barlow, who 
is now in Canada, started circulating a 
duplicated news sheet, called CQ-TV, among 
fellow-amateurs who were interested in pro¬ 
ducing their own television equipment. 

“At the time, camera tubes were virtually 
unobtainable and members experimented 
with flying-spot scanners using the well- 
known 931A photo multiplier tube and 
various ex-government cathode ray tubes. 

“However, one or two members managed 
to acquire camera tubes and in 1950, Ivan 
Howard, G2DUS, showed a camera at the 
R.S.G.B. exhibition using the R.C.A. 5527 
iconoscope. The club had by now grown 
and the first convention was held in 1951. 

“About this time negotiations were begun 
with the G.P.O. in collaboration with the 
R.S.G.B., with the view to establishing an 
amateur transmitting licence. Ivan Howard 
was asked to transmit pictures in the 430 
Me band for tests by the G.P.O., and as a 

*News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W, 
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result the licence was granted. 

“As an example, there is one network on 
which pictures originating in Ely can be 
relayed to Epsom. 

“There is, of course, considerable interest 
in the colour field and in December, 1953, 
C. Grant Dixon, the club’s first chairman, 
had his field sequential camera working for 
the first time. 

“By 1955, a British manufacturer made 
sub-standard vidicon and monoscope tubes 
available to the club, although deflection 
components had to be wound by hand. 
Since then, two more tube manufacturers 
and several of the ITA programme con¬ 
tractors have made sub-standard tubes avail¬ 
able, and deflection yokes are now available 
for a few pounds. 

“In addition to Grant Dixon’s demon¬ 
stration in 1953, John Ware, the present 
chairman, made an NTSC receiver on 405 
lines in 1957 and has since made both 
SECAM and NTSC receivers for 625 lines. 

“Both these are true amateurs — Grant 
Dixon is a school master and John Ware 
is an architect. 

“The colour activities have been assisted 
by many organisations, not only in this 
country but also in France. 

“Slow scan television has become popu¬ 
lar and a special slow scan licence permits 
transmission of pictures in the 28 Me, 
amateur band. The bandwidth used is only 
a few kilocycles and pictures may be re¬ 
corded on audio tape recorders. 

“For this technique the frame scan is 
slowed down to one picture every five 
seconds, and the line speed is 25 c/s. 

“Slow pictures were first transmitted 
across the Atlantic in 1959 by an American 
member. 

“Long-persistence government surplus 
displays are used to recreate the image. 


“The educational uses of television have 
not escaped the notice of the club, and the 
most recent example was a lecture on ama¬ 
teur television given to Harrow Radio 
Society by John Tanner, the secretary of 
the club. 

“Sound and vision were transmitted from 
Mr Tanner’s home to the meeting hall, over 
a three mile path, with three .cameras and 
vision mixing equipment providing the pic¬ 
tures. 

“The only qualification required for mem¬ 
bership of the BATC is the ten shillings a 
year subscription, hence the members range 
from keen young amateur radio enthusiasts 
to senior engineers professionally engaged 
in television. 

“Although the club is called British, there 
are over 100 members in many 
other countries of the world, including 
several behind the Iron Curtain. 

“The appeal of amateur television to those 
professionally employed in the medium is a 
little hard to define. Perhaps it is the 
absence of rush, of unwelcome direction, or 
even the sense of achievement in making 
from £.5 worth of surplus components a 
piece of equipment which one knows costs 
£500 to buy from a manufacturer. 

“As far as technical standards are con¬ 
cerned, these do not exist as such for 
BATC members because in a voluntary 
body it is up to each member to decide 
how he will design his equipment. 

“However, for transmission and demon¬ 
stration purposes, it was logical to adopt 
405-line interlaced or 200-line sequential 
standards so that domestic receivers may be 
used as display devices. 

“Now that BBC2 js~with us, it is to be 
hoped that members will venture on to 
625 lines with negative modulation, as the 
UHF tuner in a 625 line receiver 
can be simply readjusted to cover both 
the 70 cm (430-450 MC.) amateur band, 
and the London group of Channels 23-33. 

“The synchronising waveforms used range 
from the ITA/BBC waveform down to 
simple waveforms using a single wide 
frame synchronising pulse as psed on a 
good many CCTV cameras. The limit is 
usually the depth of the member’s pocket 
when building his pulse generator. 

“Transistors have been used by many 
members and quite a few have built fullv 
transistorised stations with transistorised 
cameras, synchronising pulse generators, 
vision sound mixers, etc. 

“There has also been an increase of 
interest in the production side of television, 
to give members a chance to use their 
equipment in actual programs. 

“Last year an hour’s program was trans¬ 
mitted on a closed circuit to an audience 
of several hundred. Professional artists were 
employed, and five cameras were used to 
provide the pictures. 

“On another occasion pictures from 
Dagenham Town Show were transmitted 
over a specially licensed microwave link to 
local hospitals. 

“Colour and video recording are two 
facets of television which attract more and 
more members. Colour has already a num¬ 
ber of devotees, while one or two recording 
experiments have already been made, and 
the delayed arrival of “Telcan” is awaited 
eagerly by quite a few members. 

“The immediate future activities of the 
club are the traditional Television Marquee 
at the Dagenham Town Show in July, and 
the convention of the club on September 
12 at the ITA, 70 Brompton Road, SW3. 

“The conventions are held every 
two years and form the only gathering for 
the club as a body. 

“The 15 years of the club’s existence have 
brought a membership of nearly a thousand 
and have seen enormous developments in 
television; the next five years promise to be 
equally exciting.” 


109 















No 19 Mk 2 AUSTRALIA A.W.A. TRANSCEIVER 

Frequency Range 2-8 meg./cycles, 15 valve, 6U7G, 6J8G, 6G8G, 
807, 6V6G, 6H6GT, 9072, complete with 12 volt genemotor 
power supply, aerial variometer, as new condition, ,£ 8-15-0. _ 

TESTSETTYPE347 

These units contain 0-10 MA meter, key switch shunts and resistors 
and are housed in metal case with handle. 7” x 5” x 3i”. 3 7/6 ea. 


CONTROL UNITS TYPE 383 

These units contain (2) 10 position single bank. (1) 5 position 3 
bank wafer switches, (1) 8 ohm wire wound pot., (4) knobs. Pilot 
light, plugs etc. Metal box 6” x 4” x 4”. 9/6 each. 

NEW MINIATURE MOTORS “ 

Will run on 12v or 24v DC. Size 2i” x 2” x li”. Ideal model trains 
etc. 25/- each. 

Pye Reporter Radio Telephones Ex-cabs. Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £15/10/- each. 

CLEARANCE OF ODDMENTS 

CARTON OF OVER £5 WORTH OF PARTS, ONLY £2-0-0. 


7 Pin Miniature Ceramics 
Sockets 1/9 each. 


METERS 

Paton 0-300 volts A.C. or D.C. 5in 
37/6 each. 

0-30 amp AC/DC moving iron, 27/6 
ea. 0-50 millamps flush mounted 
5-mill movement, shunted and cali¬ 
brated. 

£1 each. 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 
100, 7/6, or £2/10/ per case of 1,500 
electrodes. Weight of case 781b. 15 
packets per case. 

Box of 20 Asstd. Rectifiers. Ideal for 
Relays, Model Trains, Meters and 
Trickle Chargers. 

Only 17/6. 


TO CLEAR 

9 pin Valve Cans 1/ each 

Hand Microphone with Press to 

Talk Switch. 5/ each. 

5 amp Fuses 2/ per doz. 

35 ohm, 5 watt, w/w. Resistors. 

1/- ea. 

Pots, 120K. r 1/6 each 

Pots, 100,000 ohms. 1/6 each 

VR92 Valves. 2/ each. 

Genemotors, input 12V, 1,200V, 

200 MA output. £1/10/ each. 

Range Finders, £4/10/ ea. 

12SK7 Valves. 2/- ea. 

6F5 Valves. 2/6 ea. 

Small Phone Jack, Suit Standard 
P.M.G. Phone plugs 2/ ea 


High Voltage Plastic CONDENSERS 

.02 Mfd. 5,000 DCW 2/3 each 

.02 Mfd. 3,000 DCW 2/3 each 

.05 Mfd. 3,500 DCW 2/3 each 

.01 Mfd. 5,000 DCW 2/3 each 

7 Pin Hi Insulation Sockets 9d each. 
7 Pin Sockets and Shields. 2/ each. 

Tag Strips, 1 doz Mixed. From 
4 Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 
slug 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 2/6 ea. 
Phone Plugs, P.M.G. type 

2 Phone Plugs with cords 
7-pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters, 0-9999 7/6 ea. 

Carbon Mic. Inserts 2/ ea. 

Bowden Cables, 6ft 5/ ea. 

SCR522 Circuits 12/6 ea. 

P.M.G. Key Switches. Ideal model rail¬ 
way intercoms, etc 2/ ea, 

6BY7 Valves 5/ ea. 

1200 ohms, 10 watts, W./W. Resistors, 

1/ ea. 

I.R.C. W/W RESISTORS 


2/6 ea. 


2/6 ea. 
4/6 ea. 


25 ohms, 20 Watts .. 

. 2/6 

75 ohms, 20 Watts .. 

. 2/6 

35 ohms 25 Watts . . 

. 2/6 

50 ohms, 50 Watts .. 

. 2/6 

100 ohms, 50 Watts .. 

. 2/6 

150 ohms, 50 Watts ... 

. 2/6 

1,500 ohms, 20 Watts .. 

. 2/6 

2,000 ohms, 20 Watts .. 

. 2/6 

2,500 ohms, 20 Watts .. 

. 2/6 

5,000 ohms, 20 Watts .. 

. 2/6 

10,000 ohms, 20 Watts .. 

. 2/6 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 


Wireless Institute 

N.S.W. DIVISION 

The lecture, fully illustrated with colour 
slides, given at the May meeting of the 
New South Wales Division by Tom Mayne 
VK2AWM, was acclaimed by those present 
to be one of the most interesting lectures 
given at a Divisional meeting. 

Entitled “Outback Radio” the lecture 
covered the use made of radio by the Flying 
Doctor service based at Ceduna in South 
Australia. 

Tom, now a member of the staff of the 
Department of Civil Aviation, was for some 
time associated with the installation and 
maintenance of the radio station operated 
by the Bush Church Aid Society for their 
Flying Doctor Service and School of the 
Air. 

The colour slides illustrating the work 
being done by the nursing staff of the 
hospitals at Cook and Ceduna gave a very 
vivid insight into living conditions and hard¬ 
ships under which these dedicated people 
work. Aerial views of the Nullabor Plains 
and Coober Pedy several hundred miles 
north of Ceduna illustrated the type of in¬ 
hospitable country covered by the service. 

Shots of the equipment being used for 
Radio communication between the base and 
outlying settlements plus that used in the 
two aircraft operated by the service proved 
most interesting. 

Probably the most outstanding piece of 
construction work carried out by the lecturer 
was the erection of a 75ft steel tower for 
the receiving antenna at the remote receiv¬ 
ing site. 

In proposing a vote of thanks for an 
excellent evenings entertainment Bill Lewis 
VK2YB recalled his personal experience as 
a patient in the hospital at Cook. Bill spoke 
very highly of the treatment he received and 
the work of the Bush Church Aid Society. 

Visitors are welcome to attend the meet¬ 
ings of the New South Wales Division 
which are held on the Fourth Friday in 
each month at Wireless Institute Centre, 14 
Atcheson Street, Crow’s Nest. 

Other Divisional activities held at the 
same address are:— The V.H.F. and TV 
Group meeting on the first Friday in the 
month and the Short Wave Listeners Section 
on the third Friday. 

Full details of all divisional activities 
including A.O.C.P. correspondence course 
and classes can be obtained from the 
Secretary. 

HUNTER BRANCH 

At the May meeting of the Hunter 
Branch, the lecturer was Les Jenkins. 
VK2ZBJ, from Sydney. He chose for his 
topic, “Receiver Front End Design,” and 
the audience of 35 members and visitors 
was well rewarded with a most informative 
lecture. 

Les concentrated on design of receivers 
for the VHF and UHF bands but his 
remarks were practical and were suitably 
illustrated with drawings and equipment. 

The most outstanding event of the month 
was the granting to Susan Brown the 
callsign VK2BSB, mentioned elsewhere ir 
these notes. Susan has already been active 
on the 80-metre band and has had quite s 
large number of contacts. 

Other items of news from the Branch ol 
particular interest: Lionel Swain, VK2CS 
is now a resident of Bolton Point and i; 
reported to be putting out an even greate 
SSB signal than before. 

Max Francis of the Post Office engineer 
ing division at Scone has been notified o 
his success at the recent theory examinatioi 
for the A.O.C.P. Ron Stuart, VK2ASJ, 1 
still active from Stockton and is lookin 
for contacts. Ron’s helper in amateur radii 
activities is Jack Hamilton, an associat 
member. One of the local members is nov 
active on 160 metres mobile. Look for hir 
around 1820 KC, Tnorning and afternoon. 

Jan Oosterveen is hoping that m his ca 
sign which is expected any time will als« 
contain his initials as does his former clasj 
mate’s, Susan. 
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The VHF operators are getting their gear 
ready for the Oscar III satellite and there 
should be considerable activity when the 
launching date is announced. 

ILLAWARRA SECTION 

The monthly meeting of the Illawarra 
Section will be held in the North Wollon¬ 
gong Technical College — Electrical En¬ 
gineering Building, on July 6th, commenc¬ 
ing at 7.45 p.m. 

The lecture for the evening will be given 
by Arie Bless VK2AVA entitled “A Friendly 
Discussion on Single Side Band.” 

The August meeting will take the form of 
a Symposium entitled “Why am I interested 
in Amateur Radio.” 

Visitors are welcomed. All inquiries can 
be made through Don Reynolds VK2ZRK, 
telephone (Wollongong) B3459. 

URUNGA CONVENTION 

The Urunga Convention again proved 
a happy and entertaining weekend for all 
those who attended. Despite rather showery 
weather, registrations were well up. Forty- 
five registered, with quite a representative 
gathering from VK2 and VK4. Rotarians 
were prominent and one wondered at one 
stage whether it was a Radio or Rotarian 
event. 

The Jerry Challender Contest, a 7 Me 
hidden transmitter hunt, proved a classic as 
all contestants heard a signal at the start¬ 
ing point and all finished the course, which 
having regard to the vagaries of 40 metres 
these days is nothing short of amazing. 

Bob Lear VK.2ASZ, whose gear worked 
very well, was first home, followed by 
Les Baber VK2R.T in second place, with 
Rod Pike VK2ACU filling third position. 

The “warm up” 2 metre hunt on Saturday 
afternoon went smoothly for those who went 
b’n the right direction and did not get 
bogged like Major VK2RU. 

In the evening good fun and fellowship 
were had by courtesy of the Urunga Golf 
Club, where Phil VK2TX gave a talk and 
showed a film on his recent trip to Japan. 

Sunday morning saw the most fantastic 
two metre hunt of all time with all con- 
.estants racing madly around the small 
town of Repton in ever diminishing circles, 
Deing cheered madly on by local inhabi- 
ants with the most disparaging remarks 
lbout the capabilities of the equipment 
?eing used. 

The signal appeared to be bouncing be- 
ween Repton water tower and the railway 
bridge over the north arm of the Bellinger 
liver, so much so that Bob VK2ASZ and 
tis party walked over the bridge and ex¬ 
amined under most sleepers and Brian 
/K2ZCQ investigated the strangest places 
)n the Railway station. 

However the honours went to Newcastle 
vith Les Baber VK2RJ in first and Stan 
Joyd VK2AYL second. 

On Sunday afternoon the Urunga 
Scramble saw for the first time a mixture 
<f AM and SSB being used. The result was 
hat Rod Pike VK2ACU using the SSB 
node took the honours. 

For the evening’s entertainment everyone 
onverged on the Golf Club for the prize 
iving. During the course of the evening 
vTajor Collett VK2RU, the President of the 
Jrunga Convention, welcomed Jean and 
'rief Retallick VK2XO as guests and paid 
-ibute to the work done by the Secretary- 
)rganiser Ray Chaplin VK2SB aftd Brian 
lark VK2ZCQ. 

Appreciation and thanks was also ex- 
mded to the ladies committee, the Golf 
"lub, the P. and C. and all others for thejr 
jpport in making the event a success. 

A provisional committee was appointed 
> arrange for the next convention, the mem- 
ers are Major Collett VK2RU; Ray Chap- 
n VK2SB; Brian Slark VK2ZCQ; Bill AJ1- 
orth VK20E; Stan Armstrong VK4SA; 
ad Chas. Wilkins VK2ALB. 

WESTLAKES RADIO CLUB 

Activities at the Club are still concen- 
ated around the A.O.C.P. class where in¬ 
ruction is held each Wednesday night, 
he Club is fortunate to have the services 
: Max McLachlan an ex-Royal Navy 
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operator, as Morse Code instructor. Using 
both hand sent and tape morse, the boys 
have progressed at a good rate and al¬ 
ready are up around eight words per min¬ 
ute mark. Theory instruction is given by 
Keith Howard VK2AKX and Fred Overv- 
liet who acts as laboratory assistant. 

There is still a hold up on the balun 
transformer for the big 80 metre transmitter 
and activities are restricted until this is 
fitted. The Youth Radio Scheme class has 
learned some of the mysteries of telephones 
and diode receivers and are preparing to 
add an amplifier to some of the simple sets. 

There are vacancies in both the A.O.C.P. 
and Y.R.S. classes and full sets of notes 
are available for those joining late. 

A most generous donation of components 
has been made to the Club by Stuart Fair- 
bairn VK2AYF, for which the members 
are most grateful. 

For full details of the Club’s activities 
contact the Hon. Secretary, Westlakes Radio 
Club, Post Office, Teralba. 

VICTORIA—Moorabbin And District 

Radio Club 

The Moorabbin and District Radio Club 
was formed nearly 14 years ago when a 
group of amateur radio enthusiasts in the 
district decided to formalise what had been 
a pleasant personal association extending 
over many years. 

The ideal set when the club was formed— 
that of providing a focal point for anyone 
interested in any aspect of the science of 
radio—has always been upheld and in the 
intervening years many additional services 
have been instituted. 

Today the club has over eighty full mem¬ 
bers. Not only in the city, but in the country 
as well. In addition, some 40 honorary 
members are to be found in the major 
countries of the world—the latter having 
communicated over the air with a stipulated 
number of full club members. 

The activities of the club are many and 
varied. 

Each month—on the first and third Fri¬ 


days of the month—meetings are held at the 
Club rooms at Black Rock. Normally the 
first Friday in the month is devoted to 
practical topics such as constructional work 
on club or individual projects, transmitter 
hunts, auctions of surplus radio gear, etc, 
whilst the meeting on the third Friday of 
each month is devoted equally to club busi¬ 
ness and to a lecture on some topic of 
interest. 

Over and above these functions the club 
organises social evenings approximately 
once a month, where members, their wives 
or girl friends, and kiddies, meet at the 
home of one of them to enjoy a quite game 
of cards. Once a year there is the kiddies 
special—the Christmas picnic. At least once 
a year a theatre evening where a block 
booking enables concessionary rates to be 
passed on to members to see one of the 
popular stage shows in the “live” field. 

The Club takes part in contests—especial¬ 
ly field events—and annually join with one 
of the local Boy Scout groups in the 
“Jamboree-on-the-Air.” This latter event 
enables scouts in the Moorabbin area to 
talk, via amateur radio, to their counter¬ 
parts in other countries and other parts of 
Australia. 

The club is especially proud of the fact 
that a high percentage of its membership 
is young, and are further proud of the fact 
that, through individual tuition, most of 
them attain their “ticket” and join the 
ranks of licensed radio transmitters; no less 
than eight graduating during the past 18 
months. 

In spite of the very low annual subscrip¬ 
tion (£1 for adults and 10/ for junior mem¬ 
bers), the club's finances are buoyant and 
the club station VK3APC is currently being 
modernised. 

If you are interested in amateur radio 
and live in the southern suburbs or Mel¬ 
bourne, an invitation is extended to attend 
meetings of the club at 17 College Grove, 
Black Rock or contact the honorary sec¬ 
retary, Harold Hepburn, VK3AFQ, tele¬ 
phone 96-2414. 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U„ CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 12*1 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

V/e would be very Happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 




Mossrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 

Messrs. A. E. Harrold Pty. Ltd 
123-125 Charlotte St., 
BRISBANE 


Messrs. Price’s Radio, Messrs Lawrence and Hanson 
5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 
Messrs. United Radio Distribu- 56 Collins St., HOBART and 
tors Pty. Ltd., 29 St. John St., LAUNCESTON 

175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 


BRIGHT STAR RADIO 

46 Eastgate St,, Oakleigh, S.E. 12, Vic, 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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(TJTn RADIO SUPPLIERS 

| | f * 1 UJ 5A MELVILLE STREET, HAWTHORN, VICTORIA 


Phone 86-6465 Established 1947. 


TRANSMITTING TUBES 

QV06 40. £4/17/6. 0QE03/12, £2/10/. 6146, 
£3/10/. 4-250A, £5. 3B29/829B, £2/10/. 

833 A. £17/10/. 


VALVE CAPS 

807. 4/3. 

866, 4/3. 


SOLDER 

Resincorc 40/60. 
lib packet. 18/. 


FERROCART 
POCKET MULTIMETER 

Model PT34 

300 uA. movement. 
AC and DC voltages: 
0-10, 0-50. 0-250. 

0-500. 0-1,000c. 
Current ranges (mA.) 
0-1, 0-100. 0-500 mA. 
Ohms range: 0-100.- 
000 ohms. 



Size: 3% x 216 x \Va inches. 
Complete with leads. 


57/6 


TRANS 

OC35/AT1138A 32/6 

OC44 2N412 .. 14/ 

OC45/2N410 .. 14/ 

QC70/2N215 ... 10/ 


STORS 

OC71 .. 
OC74/2N217S 
OC170/2N372 . 
OC171/12N370 


10 / 

11 / 

17/6 

17/6 


SILICON RECTIFIERS 

OA210/1N1763 500 p.i.v. 500 Ma. 7/6 

A0211/AR800 800 p.i.v. 500 Ma .. .. 19/6 


CRYSTAL DIODES 

IN21 Mixer UHF Freq. 3060 Me. 

1N23A Mixer UHF Freq. 9375 Me. 

7/6 each of 3 for £1 


GERMANIUM DIODES 

OA79 I OA91 

OA81 I 1N34A 

Price 4/6 


RECORDING TAPE 

Well known make, to clear. Brand new 

150 Ft on 3 inch Reel Acetate Base .. 8/ 

200 Ft. on 3 inch Reel Acetate Base .. 10/ 

300 Ft. on 3 inch Reel Mylar Base .. 12/6 

600 Ft. on 3Vi inch Reel Polyester Base 25/ 
900 Ft. on 5 inch Reel Acetate Base .. 19/6 
1200 Ft. on 5-Vi inch Reel Acetate Base 32/6 
1200 Ft on 7 inch Reel Acetate Base .. 32/6 

1200 Ft. on 7 inch Reel Mylar Base . . 35/ 

1800 F't. on 7 inch Reel Acetate Base .. 42/6 

1800 Ft. on 7 inch Reel Mylar Base .. .. 45/ 
2400 Ft. on 7 inch Reel Mylar Base .. 52/6 
ALSO EMPTY TAPE REELS 

3 inch. 21 

5 inch. 3/6 

7 inch. .... 5/ 

OR IN PLASTIC STORAGE CASE 

5 inch size. 8/ 

7 inch size .. . . .12/ 

MICROPHONE TNSERTS 

BM3 crystal insert, lim diam.10/- 

Actuating diaphragm inserts. 7/6 

GELOSO crystal insert.27/6 

Microphone Plugs, P.M.G. type. 2/6 


VARIABLE CONDENSERS 


CERAMIC (>/4in shaft) 
4/60pF .. .. 28/- 

91pF.28/- 

25 x 25 Butterfly 30/- 


R03LAN 
10/415 1 gang.. 25/- 
10/415 2 gang.. 32/- 
10/415 3 gang.. £2 


' 


'r- V, 



i 

' ' ^ | 

y 

i 5 



METERS 


MR IP 1 Vi in square 
face, lin round hole. 
Clear Plastic case: 

MR IP 1 Ma. 32/6. 
MR2P H4in square 
face. 1 Vi in round hole. 
Clear Plastic Case: 
MR2P 50uA .. 47/6 I MR2P 50 Ma. .. 35/ 
MR2P 500uA .. 37/6 MR2P “VU Meter 45/ 

MR2P IMA .... 35/ J MR2P “S” Meter 45/ 
(S meter reads SI to 9 +10 to 30db. FSD 
1 Ma.) 

HCR 62 Edgewise “S” Meter .. .. £4/10/ 
MR52 2Viin square face, 2in round hole. Black 
Bakelite Case: 

MR52 lOOuA .. 63/ MR52 I Ma.£2 

MR65 3Viin square face, 2Viin round hole. 
Black Bakelite Case: 

MR65 1 Ma. .. 47/6 I MR 65 “VU” 

I Meter .. . . £4/2/6 

MR3P 3in x 3 Vi in square face, 2-Viin round 
hole. Clear Plastic Case: 

MR 3P 1 Ma. .. 47/6 I MR 3P “VU” 

I Meter . . . . £3/17/ 

M065 3Viin round, 2Viin hole. Black Bakelite 

Case: 

M065 1 Ma.35/ 

M065 5 Ma.35/ 

M065 10 Ma.35/ 

M065 20 Ma.35/ 

M065 150 Ma.35/ 

M065 250 Ma.35/ 

M065 500 Ma.35/ 

M065 1 Amp.35/ 

M065 20 Amp AC/DC.35/ 

M065 50 Amp AC/DC.35/ 

M065 300 volt AC.42/6 

M065 150 volt AC.42/6 

VU METERS 

(Scale —29 —0 — + 3VU 0—100% (OVU) 
Frequency Range: 30 —7500 c/s. Impedance: 
3900 plus-minus 200 ohms. Time Constant: 0.3 
seconds. Time for 99% Response.) 

MR 65 .. .. £4/ 2/6 I MR3P .. .. £3/17/6 


MR4P .... 

£5/ / 

1 MR2P 

!! £2/ 5/ 

S045 lY4in 

round 

face. 

\Va in 

round 

hole. 

Black Bakelite Case: 





S045 20 volt 

AC .. 




35/ 

S045 30 volt 

AC .. 




35/ 

GEC Meters 

3>/4in 

round 

face, 

2 «/ 2 in 

hole. 

Black Metal 

0 —50Ma .. 

Case: 




. 25/ 


Pos tage. Parcels 3/6 per order. 

PLUGS AND SOCKETS 

4-pin speaker plugs and sockets 1/10 pr. 
6-pin Jones plugs and sockets .. - - 7/6 pr. 

Ampenol 2-pin mike plugs and skt. .. 4/6 

Octal Plug and socket.2/6 pr. 

, MICROPHONES 

BM3 crystal microphone, pencil-type, response 
100-8,000 c’s fitted with 6ft cable and plug 

with on/off switch.52/6 

Stand to suit, 15/- Extra. 

DX29 Dynamic microphone, complete with stand 
for desk use black ripple finish .. . . £4/2/6 


COPPER WINDING WIRE 


4 oxs. 

16 B & S Enamel, 9/6 
18 B & S Enamel. 8/6 
20 B & S Enamel, 9/6 
22 B & S Enamel 10/- 
24 B & S Enamel, 10/6 


Reels 

26 B & S Enamel. 9/6 
28 B & S Enamel. 12/6 
30 B & S Enamel. 13/6 
33 B & S Enamel, 15/6 
39 B & S Enamel. 27/- 


SOLDERING IRONS 

“SCOPE” 6 Second Soldering Iron, 
recommended working voltage: 4 volts, 

AC/DC (I00W).45/ 

“SCOPE” De-Luxe Model, as above, with 
Stainless Steel Barrel, in Plastic Pouch 50/ 
“MINISCOPE” Soldering Iron (uses stand¬ 
ard Transformer) in Plastic Pouch . . .. 45/ 
TRANSFORMER Suitable for Scope or 
Birko, Soldering Irons, 230 volt to 3.3 

volt.50/ 

“BIRKO” 6 Second, Soldering Iron 4 to 
6 Volt AC/DC. in Plastic Pouch .. .. 39/6 
Or with Transformer .. .... .. .. ... £4/4/ 


NEW SPEAKERS 

20C 2 inch 15 ohms.35/ 

2C 2 inch 15 ohms.35/ 

3C 3 inch 3.5/15 ohms.35/ 

4C 4 inch 3.5/15 ohms.35/ 

5C 5 inch 3.5/15 ohms.35/ 

55-4C 5x4 inch 3.5/15 ohms.39/ 

6H 6 inch 3.5/15 ohms.47/6 

75H 7x5 inch 3.5/15 ohms.47/6 

8H 8 inch 3.5/15 ohms.57/6 

8MX 8 inch 15 ohms.82/6 

96H 9x6 inch 3.5/15 ohms.57/6 

12M 12 inch 2/15.87/6 

12MX 12 inch 15 ohms.£5/7/6 


CRYSTAL SETS 

EASTERN Germanium radios, complete with 
earphone and instructions. 

Model ER22 . 22/6 

Model ER57.•. 22/6 

Model ER87, de-luxe, built-in compass .. 25/- 

Crystal earphones with plug. 6/6 

High impedance headphones, “Q” plus .. 27/6 

Rienartz coil, “Q” plus.12/6 

Egg insulators.9d each 

WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC. 


NEW VALVES AT BARGAIN PRICES 


1 A3 

2/6 

10a £1 

1A5 

5/- 

5a £1 

1C7 

3/- 

7a £1 

1D8 

7/6 

3a £1 

1F5 

10/- 


1H5 

7/6 


1H6 

5/- 

5a £1 

1K4 

5/- 

5a £1 

1K5 

5/- 

5a £1 

1K7 

5/- 

5a £1 

1L4 

5/- 


1LN5 

(CV781) 


5/- 

5a £1 

1P5 

2/- 10 a £1 

1Q5 

5/- 

5a £1 

1S2 

18/- 


1S5 

10/- 


1T4 

10/- 


2A5 

7/6 


2A6 

7/6 


2D21 

12/- 


2X2 

5/- 

5a £1 

3A5 

10/- 


3S4 

10/- 


5U4GB 

t 14/6 


5V4G 17/6 
5Y3GT 13/9 
6A6 7/6 

6AB7 10/- 
6AC7 5/- 5 a £1 
6AG7 12/6 
6AJ5 7/6 3 a £ 1 
6AK5 15/- 
6AL5 14/- 
6AM6 (EF91) 10/- 
6B6 7/6 

6B8 metal 17/6 
6BE6 15/- 
6BQ5 17/- 
6C4 5/- 5 a £1 

6C6 5/- 

6C8 10/- 

6CM5 25/- 
6F6 12/6 

6F8 5/- 

6G6G 7/6 
6G8G 26/- 
6H6 Metal 3/6 
6J5GT 10/- 
6K7 5/- 5 a £1 


6K8GT 12/6 



6L7 

5/- 

5 

a 

£1 

6R7 

7/6 




6SC7 

7/6 




6SF5 

7/6 

3 

a 

£1 

6SF7 

7/6 




6SH7 

4/- 

5 

a 

£1 

6SJ7 

12/6 




6SQ7GT 22/- 



6SS7 

7/6 

3 

a 

£1 

6U8 

17/- 




6V4 

11/4 




6V6GT 

16/- 




6X4 

10/- 




6X5 

15/- 




6Y6 

5/- 

5 

a 

£1 

7A8 

21- 

11 

a 

£1 

7C5 

5/- 

5 

a 

£1 

7C7 

5/- 

5 

a 

£1 

7E6 

3/6 

7 

a 

£1 

7W7 

2/6 

10 

a 

£1 

12A6 

3/- 

7 

a 

£1 

12AH7 

5/- 

5 

a 

£1 

12AT7 

15/- 




12AU7 

15/- 





12C8 

5/- 


12H6 

3/6 


12J5 

5/- 

5a £1 

12SA7GT 10/- 

12SC7 

5/- 

5a £1 

12SK7 

5/- 

5a £1 

12SQ7 

5/- 


12SR7 

5/- 

5a £1 

19 

1/6 


30 

1/3 


47 

3/6 

7a £1 

57 

4/- 


58 

3/- 


717A 

7/6 

3a £1 

725A 

20/- 


808 

10/- 


809 

£1 


815 

15/- 


830B 

15/- 


866 

35/- 

each 

954 

5/- 

5a £1 

955 

5/- 

5a £1 

956 

5/- 

5a £1 

958A 

2/6 10a £1 


1616 

20/- 

1625 

5/- 5 a £1 

1626 

5/- 5 a £ 1 

1629 

5/- 5 a £1 

2051 

5/- 

5763 

28/- 

6146 

£3/10/- 

6360 

£2/10/ 

9004 

5/ 5 a £1 

AVI 1 

2/11 

EA50 

2/- 10 a £1 

EC91/6AQ4 10/- 

ECC35 20/- 

ECH33 20/- 

ECH35 7/6 

EF39 

5/- 5 a £1 

EF50 

(VR91) 

and 

socket 3/6 

EF70 

5/- 5 a £1 

EF72 

5/- 5 a £1 

EF73 

5/- 5 a £ 1 

EF86 

26/- 


EL41 10/- 
EY91 5/- / 

KT61 (6V6) 15/- 


QQE04/20 £3* 
QQV06/40 97/6 
UL41 7/6 3 a £ l 
VR53 5/- 5 a £1 
VR100 (6U7) 7/6 
VR102 5/- 5 a £1 
VR103 5/- 5 a £ 1 
VR136 2/- 12 a £1 
VR137 2/6 
VT78 (6D6) 5/- 
VT127 4/11 5 a £1 
VT501 7/6 3 a £ 1 
6SK7GT 21/- 
6SL7GT 12/6 
5Z3 17/6 

802 20/- 
833A £17/10/- 
884 10/- 

6AG5 5/- 
6SN7 10/- 
5R4GY £1 
EF74 10/- 

6AM5 15/- 
KT66 30/- 
6J6 15/- 
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QUEENSLAND DIVISION 

In a report pn the activities of the Di¬ 
vision, the retiring President Pat Kelly, 
VK4KB, stated that he was pleased to 
report that for the second year in suc¬ 
cession membership had increased by over 
100 and was confident that this rate will 
continue. 

He also reported that the financial state 
of the division is sound and paid tribute 
to the work carried out by the members 
of Council and their assistants during the 
past year. 

The office-bearers for the year 1964-65 
are as follows:— 

President, Peter Brown, VK4PJ. Vice- 
Presidents, Pat Kelly, VK4KB, Lionel Sharp, 
VK4NS. Secretary, Carlo Higgins, VK4- 
ZCV. Treasurer, Keith Grice, VK4DG. 
Federal Councillor, Laurie Blagbrough, 
VK4ZGL. Minutes Secretary, Lionel Sharp, 
VK4NS. News and “AR” Sub-Editor, Bill 
Donovan, VK4ZBD. QSL Inwards Bureau, 
Jack Files, VK4JF. QSL Outwards Bureau, 
Ron, VK4HQ. VHF Representative, Phil 
Aldred, VK4ZEP. QTC Editor, Ray Rumble 
Associate, QTC Publisher, Noel Wells,' 
VK4NB. Publicity, Norm Wilson, VK4NP 
Station Manager, Alf Hansen, VK40L. 
Class Manager, Stan Armstrong, VK4SA. 
Country Representative, A1 Carter, VK4LT. 
Librarian, Ken Long, VK4VM. Oscar III 
Co-ordinator, John Atkinson, VK4RZ 
Yo^ith Radio Scheme, Chas Taylor, VK4- 

The monthly meetings of the Division 
are held on the fourth Friday in each 
month at the State Service Rooms, Eliza¬ 
beth, Street, Brisbane. Excellent lectures are 
a feature of the meetings and visitors are 
always welcomed. 

SOUTH AUSTRALIAN DIVISION 

Reports from the South Australian Di¬ 
vision at the time of compiling these notes 
seemed to indicate that activities were re¬ 
turning to normal after being host for the 
Federal Convention. 

Office-bearers in the 1964 Council are as 
follows: — 

President, Phil Williams, VK5NN. Sec¬ 
retary and W.I.C.E.N. Representative, John 
Haseldine, VK5JC. Treasurer, Harry 
Roberts, VK5MY. Federal Councillor and 
VHF Representative, Geoff Taylor, VK5- 
ZCQ. Co-ordinator of VK5WI broadcasts, 
-ohn Godson, VK5LV. Membership Organ- 
ser, Leith Cotton, VK5LG. Program Or¬ 
ganisers, Ben Benjamin, VK5RD, Rob Gurr, 
/K5RG. Minute Secretary, Murray Burford, 
/K5ZQ. Publications Officer, Ross Dow, 
/K5KF. 

Full details of divisional activities can be 
ibtained by dropping a note to the Sec- 
etary, Box 1234K, G.P.O., Adelaide. 

The Council is desirous of hearing of any 
ctivity among the country groups so that 
ublicity can be given in the Divisional 
ournal and on the broadcasts through the 
fficial station VK5WI. 

TASMANIAN DIVISION 

To visitors of the "Apple Isle” is extended 
n invitation to attend the meetings of the 
orthern Zone of the Tasmanian Division. 
Meetings are held on the second Friday 
: each month at 8 p.m. Place: 102 Charles 
treet, Launceston. 

Postal enquiries to the same address. 

The Zone President, D. Kelly, VK7DK, 
ill be pleased to hear from intending 
sitors. 

NEW ZEALAND 

In a recent issue of the New Zealand 
mateur Radio Transmitters magazine 
Ireak-in” the retiring president urged a 
.ooking Out” view be taken by members 
d in this regard recommended action 
milar to the W.I.A. Youth Radio Scheme, 
so in the same issue was an agenda item 
>r discussion at their Convention dealing 
th a proposal to set up such a scheme. 

:hristmas island radio club 

Two interesting letters have been re¬ 
ived from this active group of enthusiasts, 
e from Don Reed, (old timer VK2DR) 
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W.I.A. YOUTH RADIO SCHEME 


? u C n D g c re ? nt weeks Council members Not only does the call VK2BSB contain 
i • Coronuttee of the New South the initial letters of Susan’s name; it is also 

Wales Division have given talks and de- first of the new series of call signs to be 
monstrations on amateur radio to inter- issued to New South Wales Amateurs. 

CSt A* ♦u rol JP s * ii tt- i o , , . The photograph shows Susan in her 

At the Cronulla High School Science Ex- “shack.” The equipment comprises a 10- 
hibition equipment was installed and a de- watt transmitter for the 80 metre band 
monstration of mobile to base communica- and an Eddystone Receiver. At present 
tion was given and created a great deal of Susan is restricting her Amateur activities 
interest among those attending the exhi- in favour of Leaving Certificate studies but 

™ were Vic Cole she expects to extend the scope of her 

VK2VL, Divisional —- 

President, Rex Black 
VK2YA Y.R.S. Super¬ 
visor, and Harold 
Burtoft VK2AAH 
Divisional Education 
Officer. 

Divisional V ice- 
President Ivan Agar 
VK2AIM, addressed a 
gathering of thirty 
members of the Parra¬ 
matta Congregational 
Mens’ Association and 
demonstrated an ama¬ 
teur radio transmitter. 

The talk covered 
the history of Ama¬ 
teur radio from the 
time of Marconi and 
the present day status 
of the Amateur Ser¬ 
vice. Many questions 
were answered and 
amazement was ex- 



Congratulations to Susan Brown, VK2BSB. 


pressed that so many amateurs share such equipment to work the other bands, especi- 
small frequency allocations. ally on C.W. (morse code) as she is a 

Interested organisations can arrange for keen operator in this mode. Nevertheless 
talks and demojistrations to be given by she is an active member of the Westlakes 
writing to: —Education Officer New South Radio Club at Teralba and does manage to 
Wales Division, Wireless Institute of Aus- get on the air for about an hour each 
tralia, 14 Atcheson Street, Crow’s Nest. week. 


Susan is one of the small but rapidly 
growing group of licensed amateurs who 
owe their training to the Youth Radio 
Scheme which has been responsible for 
placing dozens of young people in worth¬ 
while positions in electronics as well as 
providing them with an absorbing hobby 
for their leisure time—a valuable asset for 
the years to come. 

HOMEBUSH HIGH SCHOOL 

Elementary Radio Certificates have been 
presented at School assembly, to six success¬ 
ful candidates namely:— P. Logan (92 per 
cent), A. Coote (91 per cent), I. McKechnie 
(81 per cent), D. Kavanagh (76 per cent), 
J. Cole (74 per cent), K. Ambler (72 per 
cent). 

We will evolve many more peg board cir¬ 
cuits as we go on. 

“Re the Field Day—the first on Christ¬ 
mas Island. With the Hammarland gear 
under canvas 100 feet above sea level in 
the base of one of our 200 foot radio 
masts, with a dipole 100 feet up the mast, 
we worked 282 contacts that weekend, with 
90 per cent on SSB phone. 

“The DX stations were in a frenzy of 
excitement and it was really something to 
hear thousands of stations calling from R9 
downwards. Also, under canvas was a re¬ 
frigerator, tables and cane armchairs. Much 
rag-chewing was done and much DX 
worked. 

“It was a wonderful weekend, and as a 
direct result the Club will gain about 10 or 
more new members, including the profess¬ 
ions of Medical, Civil, Mechanical and 
Electrical engineering. When these boys 
get the bug . . . Wow!” 

Mr Menon’s letter records the success at 
the Elementary level of six club members, 
they were Ronald Ashley, Ivor Robles, 
Ch’ng Kee Thuan, Patrick Leong, Ahrone 
bin Arippin and K. P. S. Menon. The 
award of the certificate was ceremoniously 
conducted by the Club President, Mr Cooke, 
the Island Manager. 


CQ DE SUSAN VK2BSB 

Miss Susan Brown of Marmong Point, 
Lake Macquarie, a Fifth-Year student at 
Booragul High School has recently been 
issued with her amateur radio callsign 
VK2BSB. 

She is the first schoolgirl in the Common¬ 
wealth to gain this coveted award. Susan 
received her training as a member of the 
Youth Radio Scheme of the Wireless In¬ 
stitute of Australia while a member of the 
Booragul High. School Radio Club. 

Studies leading to the amateur examina¬ 
tion began two years ago when she was 15 
and she completed the three sections of the 
examination in January this year, together 
with Jan Oosterveen who is awaiting his 
callsign. 


now VK9DR, and the other from Mr K. 
P. S. Menon, the secretary of the club. 
Don has contributed some ideas, which 
might be followed by other club leaders. 

He writes: “In our club rooms we have 
the walls divided up into sections and each 
section is headed with the name of a 
VK9XI operator. Competition for “Coun¬ 
tries Worked” and for QSL cards is getting 
really fierce. 

“As the Candidates pass the Elementary 
Certificate, they pass into the Advanced 
Class . . . The proposed form of conducting 
the Elementary lectures is that each of the 
Advanced Class students must give a lec¬ 
ture. It is proposed to start them off on 
the “Radio Television and Hobbies” Basic 
Course with Mr Menon in the chair. 

“Alan VK9MD will be in attendance to 
assist both lecturers and students. The ad¬ 
vanced Class is going well . . . We use 
masonite peg board and build up working 
equipment exactly as drawn on the black¬ 
board circuits. On this we show how 
each part works with multimeter read¬ 
ings. So far we have built in this fashion 

(i) a power supply, complete with filter; 

(ii) a three-stage audio amplifier; (iii) a one 
valve regenerative receiver (coil wound on a 
Ford pill container); (iv) a Pierce oscillator. 
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RADIO 


136 VICTORIA R'D. MARRICKVIllE.SypNEy.N S W 

EVENINGS & WEEKENDS PHONE XW5956 


636 KING STREET, NEWTOWN-LA7008 




AMPLIFIERS 

Public Address Range 
240v-AC 


WIDE BAND 
DS 0 ILL 0 S 6 DPE 

5 Meg. Bandwidth. Push-pull vertical and hori¬ 
zontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49'17'6 5-inch £55’15'- 


PORTABLE RECORD 
PLAYER 

4-speed. 4 watt. £ v j- / !C 
Leatherette Cabinet, fc I !>/ « //O 

PLAYMASTER 106 

& 107 

r 


Feb. and March R.TV & H. 

106 KIT SET 

WIRED AND TESTED, 

£44 

107 KIT SET 

WIRED AND TESTED, 

£41/10/- 
PLAYMASTER 2 

With Wide Range Tuner in Cabinet, 
as Above. P.P. Output, 7 Watts per 
Channel. 

£39/10/- 

SPEAKER VENTED 
ENCLOSURES 

With 8in. Twin Cone Speakers 
Fitted, 

£9/10/0 Each 

Vented Enclosures for 12in Speakers. 
SVi c. ft. 

£11/15/- 


COLLARO STEREO 
TAPE DECK 

As used in R.. TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£26/5/- 

2-Track Mono 

£19/-/- 

RADIO ALTIMETER 
METERS 

ImA.. 270 Degree, 4in. 

For TACHOMETERS. 


CITIZENS BAND 

27.240 Meg Fonet 102B 
10 Transistor Transceivers. 
Hl-Power. 240 MW. 
Range to 10 miles. 

£32-10-0 each 


MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
Hi Fi Output. 

6 or 12V input. 3 to 45 ohm output. 
Including Connection diagramatics 
for mono, stereo, P.A. and inter-com 
use. 

£7/15/- 

SPEAKERS, 6ln x 4in. 33 Ohm. 

£2/-/- Each 

Pack and Post 5/ 

Complementary Circuit, Encapsulated 
unit. Canadian manufacture. 

Parts for A.C. Power Supply 

Mono.£5 15 0 

Stereo . . £6 5 0 


TRANSISTOR 

IGNITION 

Improve the Performance and 
Economy of your Car. 

Kitsct for 6 or 12 V. Positive 
or Negative Polarity. 

£17/0/0 

Wired and Tested, *18/10/0. 
Installation and Electronic Tune-up 
if required, 

£2/10/0 plus Parts 


£2/17/6 


TV PATTERN 
GENERATOR 

R„ TV & H. Allans! Kitsef. *8/10/. 
Wired and Tested . .. £12/10/. 

Post 7/6. 

Resistance Capacitance 
Bridge 

It., TV & H. Sept. Issue. 

Complete Kitset .£18/15/ 

Wired and tes'.ed . £22/15/ 

Send for full details on 
Radiogram Chassis, TV and 
Amplifiers 



MINIATURE P.A. AMPLIFIER. 

15 W ATTS OUTPUT. 
Muitimach Ferguson O.P. trariS' 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

30 W'att. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 P.P. 

£37/15/ 

60 Watt. As above EL34 P.P. 

£42/15/ 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COLL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost.. Ultra Linear output £21/15/ 
5/20. As above.£32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6 ▼ plus 240v-10 watt 

£27/15/ 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


Post. 


PHILIPS 
DISC JOCKEY 

4-spced Players. 

6V. D.C. 
Monaural Crystal. 

£4/17/6 

Stereo £5/17/6. 
N.S.W. 7/6, Interstate 


12 / 6 . 



PLAYMASTER 3 

Using the new 6GW8 provides 416 
watts per channel with an input of 
200Mv ai.d improved frequency re¬ 
sponse, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

W’ired, Tested, Guaranteed. 

£42/10/- 


4 V 1 a 

v 4 sjf 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for CrystaL 
An ideal TV Marker Generator. 


£16/15/- 


Post. N.S.W. 7/d, Interstate 12/«. 



MULTIMETER 

20,000 O.P.V. sensitivity. 

DC volts, 0, 10, 50, 250, 500. 1000. 
AC volts, 0, 10, 50, 250. 500, 1000. 
DC current 0.5uA, 0.25, 0.50mA. 

Resistance, 0.50K, 0.5meg., 5 m eg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50. 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K2 

200# O.P.V. Sensitivity. 

Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W. 3/6, Interstate 5/6. 

200 H 

20.000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to l,000v. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 

100K 

100,000 ohms per volt. 

22 Ranges. 

£12/19/6 

SANWA 370 
4,000 V.P.V. 

22 Ranges. A.C. and D.C. Current. 
2 to 1200V AC and DC to 12 Amps 


£13/15/- 


MULLARD 

TACHOMETER 

•tin PERRIER METER, 

Wired and tested. 

£10/7/6 

State max. revs., voltage, earth, 
polarity, cylinders. 

Post: N.S.W. 5/-; interstate 7/6. 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono . . . . £5 15 0 

240V A.C. Stereo . . 8 10 0 

Battery Mono. 915 0 

Battery Stereo. 10 15 0 

Battery Mono 45 r.p.m. 

in Cabinet. 412 6 

Post. N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes. 4-Speed. 

£10/15/- 

Posi. N.S.W. 12/6, Interstate 17/6. 
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PHONE 

LA3845 


136 VICTORIA R'D. MARHICKVILLE.SyDNEV, N SW 

EVENINGS & WEEKENDS PHONE XW5956 

636 KING STREET, NEWTOWN-LA7008 


PLAYMASTER 2 
SIEREO AMPLIFIERS 

Push-Pull. 8 Watt, per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£31 


2.8in Dual Cone Speakers and 
Stereo. 4-specd Player 

ordered with this Unit or 
Piaymaster 3. 
£13/10/- extra. 


WIDE RANGE G.D.O. 

R.TV. and H. Feb. Issue. 

KITSET £20/5/- 


Wired and Tested 


£26 5 0 


HUjLLUZ^ 


% 





# ? # 


SERVICE STATIONS 
IGNITION ANALYSER 
OSGILLOSGOPE 


Simple to operate. Quick, accurate visual indication of condition, 
operation and faults in spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, graphs and 
fault indications included. 


£51/15/- 


GUITAR 

AMPLIFIERS 

10-Watt, Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4 Channel. Bass and Treble Boost. 
4 Twin-Cone Speakers £52/10/ 

Vibrato with foot control and 2 
preset controls for frequency and 
intensity. 

60-Watt, 2 Unit 
4-12in Auditorium Speakers, 

£85/17/6 

£5/5/ extra on above models. 

14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt + 14 

Watt Reverb. 2 9x6 Woofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 

4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 
TAPE ECHO UNITS 

6 Bradmatic Heads. 9 Speed. Up to 
30 reverbs. 

£72/10/- 

Suit any Amplifier. 


NEW 

ELECTRONIC 

MEGAPHONES 

EIccphone Transistor 
Loud Hailer, Pislol Grip Megaphone 

£7/17/6 

SOUND POWERED BATTERY 
Range 400yds. 

£8/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORF.D POWERED 
SHOULDER MEGAPHONE 

£25 

Range 800yds. 

Weight 71b. 

All complete with Speaker, Batteries, 
Microphone, etc. 

Pack and Post 12/6. 


P.A. SPEAKERS 

* WATT 

8in Units in Waterproof 
Projection Homs. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares. 

Duo lateral Coverage. 

£7/5/- 

line Output Transformers to suit 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coll 16 ohm. 

£10/15/- 

15 Walt Ratinu. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£10/15/- 


liiiiiiiiiiiMUiiiiiiiiiimiiiiiimiiHiiiiiiiiiiiiiiimiimiimiimiiiiiiiimiiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiimNiiimiiiu 

WEEKEND - HOUDA Y - EVENING 
DEMONSTRATIONS AT COLLAROY 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 

?iiiiiuimiiiiiii' i /|miiiiiiiiiiiiiiitiiii||iiuiiiitiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiitiiiiiiiuiiiiiiimiiiiiiiiimiiiii!iiiiiiiiin? 

BATTERY. 
CHARGERS: ; 

Seif 240 Vol* A.C. Operation 

3 Rate 6v, I2v, TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 



rate of 200 to 500 
STANDARD 

1 amp. 6V, I2V.£3/7/6. 

3 amp. 6V, 12V, TRC £6/12/6. 

4 amp. 6V, 12V. TRC £7/12/6. 

Port., N.S.W. 7/6, Interstate 12/6. 


M.A. 

DE LUXE 

1 Vi amp.. 6v-12v . . . . £4/17/6. 

3 amp.£8/7/6. 

4 amp..£9/17/6. 

6 amp.£10/17/6. 

10 amp. £13/17/6. 

Rail or Air Freight on. 





PLAYMASTER 
101 

This high performance basic 
amplifier kit, as described in the 
August issue of Radio, TelevLson 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

CONTROL BOX KIT £10/10/- 

W IRED AND TESTED. £12/10/ 

Complete Single Unit, including controls and anodised g a n / | /x / 
control panel. W'ired and tested. IV/- 


TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation 
2 Channel input. 

With mixing 15 ohm output. 

15 Watt £27/15/- 
30 Watt £37/15/- 
50 Watt £42/10/- 
240 A.C. plus 12VD operation If 
required. £7/10/- extra. 



R. TV & H. 
STEREO 

TAPE-REGORDER 

MARCH-APR1L ISSUE. 1962 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications 

£90/17/6 

Steel Cabinet to lit. 

£ 8 /-/- 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£115 

4-TRACK MONAURAL 
PUSH-PULL 

Output 10 watt, 2.7 x 5 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With 
mixing between channels. 
Bass and Treble Boost. 
Michigan Hi-Fi Heads. Com¬ 
plete with dynamic micro¬ 
phone. L.P. Tape. 

£95/-/- 



Transistor Portable 
TAPE RECORDER 

AIWA T.F. 50. 

Latest push button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

AIWA l>e Luxe 

T.P.701 6 transistor capstan drive, 2- 
speed, 2-track Hi-Fi quality. 

£49/17/6 

Post. N.S.W. 7/6, Interstate 12/6. 
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RADIO 


PHONE 

LA384B 

136 VICTORIA RD. MARRICKVILLE, SyONElf, N*S*W 

AND 636 KING STREET, NEWTOWN —LA7008 

EVENINGS and WEEKENDS: "KALUA, 1 Hilma Street, Collaroy Plateau, XW5956 

DULWICH HILL, UNDERCLIFFE, EARLWOOD, BUS AT DOOR, STOP No. 42 


NEW VARIACS 

115v 50 cycle 5 Amp. 

2 Units. Provide Infinitely variable 
voltage, 2 to 260 at 5 amp. 1200 
watts. 

£7/10/0 Eoch 


NEW 

ALDIS LAMPS 

12V SIGNALLING UNITS 

Ideal for yachts, etc. Also Spot 

Lamps, etc. In transport cases. 

£5/7/6 

Used. Good Cond.tion, £2/12/6. 
Post. N.S.W. 7/6, Interstate 12/6. 


Vibrator 


Power Transformers 

6V 300V 125mA 

£3 

17 6 

12V 325V 125mA 

. . . . £3 

17 6 


NEW 

VALVES 


6AM5 

. . 7 

6 

EK32 . . 

15 0 

6AM6 

. . 7 

6 

809 . . 

17 6 

6AL5 

. . 7 

6 

EBC33 . . 

12 6 

6J6 

. .. 7 

6 

6AG5 . . 

9 6 

866A . 

. . . 15 

0 

EL91 . . 

10 0 

813 . 

. £3/10/ 

EF73 . . 

4 0 

803 .. 

.. £3 

EF72 . . 

4 0 

3A4 

.. 12 

6 

EC70 . . 

4 0 

84/6Z4 

.. 12 

6 

2C26 . . 

7 6 

4D21 

£4 17 

6 

RK34 . . 

7 6 

12C8 . 

. .. 12 

6 

IN5 . . . 

7 6 

1C6 .. 

.12 

6 

1C7 . . . 

5 0 

1J6 

. .. 12 

6 

1Q5 . . . 

5 0 

3B7 . . 

.. 10 

0 

IM5 . . . 

5 0 

3D6 

10 

0 

7C5 . . . 

5 0 

304TH 

£1 10 

0 

7W7 . . . 

5 0 

2050 

£1 


12A6 . . 

5 0 

IK7 . . 

.. 5 

0 

6J8 . 

17 6 

6J5 . . 

. . 9 

6 

6C8 . . . 

7 6 

6J6 . . 

.. 10 

0 

VR65 . . 

5 0 

6J7G . 

. .. 7 

6 

12SK7 . . 

5 0 

KTW62/6U7 7 

6 

IT4 . . . 

10 0 

1D5 

.. 5 

7 

6BM8 . . 

7 6 

6F6 . . 

.. 10 

0 

12BH7 . . 

7 6 

EF37 . 

. .. 12 

6 

12AU7 . . 

7 6 

5U4G 

.. 12 

6 

6BL8 . . 

7 6 

5AG7 . 

. .. 10 

0 

6BX6 . . 

7 6 

VT502 

.. 12 

6 

RL27 . . 

15 0 

IL4 .. 

.. 5 

0 

1616 . . . 

7 6 

6K6 

7 

6 

5Y4 . . . 

10 0 

AV11 

.. 2 

6 

5X4 .. . 

10 0 

6K7 .. 

.. 5 

0 

2A3 . . . 

£1 

12SJ7 

.. 12 

6 

807 .. . 

£1 

12SL7 

.. 12 

6 

5U4 . . . 

10 0 

6SH7 . 

. . . 4 

0 

866 .. . 

17 6 

47 

.. 12 

6 

6X5 . . 

7 6 

843 . . 

£1 10 

0 

6SK7 . . 

12 6 

1629 .. 

.. 5 

0 

6SS7 . . . 

12 6 

1619 .. 

. £1 


CV 1136 . 

7 6 

RK75 . 

. . 10 

0 

CV 1133 . 

7 6 

723A 

.. £3 


CV 1102 . 

7 6 

VR75/30 . 13 

0 

5Z4 

10/0 

RK48A 

.. £3 


6SF7, metal 10/0 

954 

. . 5 

0 

6SG7. metal 10/0 

VR105/30 . 15 

0 

6F6, metal 

12/6 

6AC7 . 

.. 7 

6 

829B and 


2X2-879 

' .. 5 

0 

Socket 

2/17/6 

6AJ5 

5 

0 

6BY7 

7/6 

VR150/30 15 

0 

1603 .. . . 

7 6 

6SA7, 

metal 7/6 

7N7 . . 

7 6 

12SJ7, metal 12/6 

6K6 . . 

9 6 

6N7 

7/6 

76. 

7 6 

6AN5 

12/6 

6G6 . . 

7 6 

CAT9 

5/5/0 

6B8 . . 

7 6 

5X4 

10/0 

12BE6 . . . 

9 6 

6AK5 

. . 17 

6 

CV63 .. . 

7 6 

9006 

. . 5 

0 

CV66 . .. 

7 6 

6AS7 . 

. . 12 

6 

6SN7 . . . 

7 6 

CK1013 

. 15 

0 

6SJ7 .. .. 

9 6 


New 


Telephone Amplifiers 


Transistorised. 



£6/7/6 



Post 

3/6 


NEW C.R.O. TUBES 

3AP1-906 


.. .. £1 

7 6 

5BP1 . 



. . . . £2 

7 6 

CV112 




10 0 

VCR97 



.. .. £1 

17 6 

VCR511B . . . 


.. .. £1 

7 6 

VCR 1570 .. 



10 0 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

1960 5" CRO. £5 10 

1960 3” CRO. ^*-3 15 0 

325 x 325. 150MA . . £3 17 6 

285 x 285. 300MA A6 15 0 

800v and 270v. 300mA, ca. £7 10 0 

240v-l lOv. 1.3 Kv Auto £10 10 0 

150 x 150v 30mA .... £150 

225 x 225v 40mA .... £17 6 

124V Doubler 300m . . £2 15 0 

130V Doubler 400m . . £3 5 0 

385 x 385, 100 mA . . . . £1 17 6 

300 x 300. 80 mA . . . . £1 12 6 

12v to 240v Inverter £17 6 

145v Doubler 450mA . . £3 17 6 

150v Doubler 450mA . . £4 7 6 

220v Doubler 600mA £6 15 0 

310 x 310V l70Ma .. .. £2/9/6 

110V Doubler 400 MA .. 2A7/6 


NEW HEADPHONES 


Inverter Transformers 

12V 240V 60 Watt £3 7 6 

32V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt . . £4 5 0 

32V 240V 100 Watt . . £4 5 0 

6V or 12V to 240V 40 watt 1 17 6 


RELAYS 

6V> 3 pole Miniature . . .15 0 

1700 SPDT. 7 6 

1300 SPDT. 7 6 

500 x 500 SPDT .. .. .. 7 6 

12 volts DPDT, 5 amp .. £1 

12 volts DPDT.12 6 

lOOpf TX var. condensers .. 10 0 

100 to 500 pf 3000v. var. ..10 0 

500 to 2500pf 750v. var. . . 10 0 
Hi-spced Polarised relay £2 10 0 

400 ohm .12 6 


Hi-lo Phono Transformers .. 4 6 

Hi-voltage, Lead-thru Insulators 1 6 

euch; 15/ doz. 

60pf with Vernier .... £1 10 

30pf.10 0 

Throat mikes, new. 3 6 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 

2mfd 600V.6 

lmfd 600V. 6 

4mfd 600V. 6 

4mfd 2.5K. £1 10 

lmfd 3000V.17 

.5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 2Vik .. . . ea. 15 

4 mfd 3000 . 1 15 

2 mfd 3000 . 1 5 

1 mfd 3000 . 1 0 


5 Ohm. 

£1 

2 

6 

2000 Ohm. 

1 

2 

6 

4000 Ohm. 

] 

5 

0 

Crystal. 

2 

15 

0 

Stereo 5 Ohm. 

2 

5 

0 

Stereo. Crystal . . 

2 

17 

6 

Low Impedance 

2 

17 

6 

American Llgbrweight . . 


12 

6 

Australian DLR 


12 

6 

Dynamig Earpieces, pr. 

Post 2/6 pr. 


4 

6 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., Vi, 1.2 Watt. 

04 Values. Vi ohm. to 10 megs. 

15/-, Post 2/6 

100 new assorted Condensers 
Paper, Mica, Ceramic Metalcap. 
25 Values. 

15/. Post 2/6. 


WANTED 

Communications Receivers. Test < 
equipment. P.A. Gear. Large or < 
Small surplus stock. Best prices. \ 
Call, write or phone any time. , 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

Tested. Good Order. 

£49/17/6 


TRANSISTOR POWER 
SUPPLIES 

12v. D.C. Input. 300v. 150Ma. 

Output + 150v. Output. 

£11/17/6 

12v. D.C. Input. 400v. 150Ma. 
Output + 200v. Output. 

£14/17/6 

28v. Input. 500v. 200Ma Out. 

+ 250v. Output. 

£19/17/6 

12v or 32v Input to operate TV 
Sets. 150 Watts. 

£29/17/6 


No. 19 

TRANSCEIVERS 

2 to 8 Meg., 15 Valve. 
Excellent condition. 

£9/17/6 


NEW METERS 


mfd. 6000v. . . . 

...25 

0 


£ 

s 

mfd. 4000v. .. . 

. . . 1 10 

0 

50 Microamp, 3in . . ., 

. .. 2 

15 

mfd. 2000v. .. . 

. . . 15 

0 

10mA Centre Zero 

. . 1 

10 

mfd. 1500v. . . 

. . . 15 

0 

150-0-150 . 


10 

mfd. 1500v. .. . 

. . 10 

0 

100-0-100mA. 

1 

10 

mfd. 600v. . . . 

. . . 10 

0 

300-0-300mA. 

.. 1 

10 

mfd. lOOOv. . . . 

. . 10 

0 

0-60 amp, AC/DC . . . . 

.. 1 

17 


TBY 

Transmitter Receivers 

20 to 80 Megs. 
BATTERY OPERATED. 

£14/17/6 


6ENEM0T0RS 

Input Output 

!2v 600v 300mA New . . £5 10 0 

12v 500v 350mA .. .. £8 10 0 

12v 1200v 200mA .. .. £6 10 0 

24v 250v 100mA New .. £2 0 0 

24v 540v 200mA New .. £2 15 0 

24v 300v 250mA New .. £2 15 0 

12v 275v 110mA . . . . £3 15 0 


VERNIER DIALS 

20-1 RATIO 

JJ".£1/2/6 

2Viin.£1/7/6 

3in.£1/12/6 

Post 2/6 


B.S.R. 

4 TRACK DECK 

£17/15/- 

2 Track. 3 Speed. 

£17/15/- 

4 Track. 3 Speed. Mono or Stereo. 

£22/12/6 

BRADMATIC HEADS 
Latest Vi track. Hi Fi. 

£4/15/- Pair 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

Current Navy Receiver 
6 Band.40 K.C. to 32 Meg. 
Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New Condition. Airtested. 
Realigned 240V A.C. Operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 240 V. 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

A.M.R. 101 

A.W.A. Version of National H.R.0. 
& A.R.7. 

£57/10/- 


NEW 

COMMUNICATIONS 
RECEIVERS 
E.I.L. 401 

4 Band, 500Kc to 30 Megs. 
B.F.O. S. Meter. Noise Limiter. 
Band Spread. 240v Ac. 

£45/0/0 
E.I.L. 62 A. 

4 Band, Band Spread, Amateur 
Receiver. 9 Valves. 550Kc to 30 
Megs. B.F.O. S. Meter. ANL. 

£72/10/0 

LAFAYETTE HE 30 

550KC to 30 Met. 

£72-10-0 
E.I.L. STAR 600 

3 to 30 Meg. Double Conversion. 
S.S.B. Band Spread to 600 K.C. 
Per Band. 

Built-in Crystal Calibrator. 

£225/-/- 


6" INDICATOR 
UNITS 

Crystal controlled E.H.T. 
Converts to 
Wire Band CRO. 

£9-17-6 


NEW ROTARY 
CONVERTERS 

160 wall, 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

£19/17/6 

450 Watt, as above 

£36/17/6 
12 VOLT UNITS 

As above. Metered with Field 
Regulator. 

WIU operate TV Sets. 

£19/17/6 
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LISTENING AROUND THE WORLD 


Art Cushen’s month/y report on 

long-distance short-wave, television 
and broadcast band reception. 


Radio Station Off British Coast 

A new commercial radio station, operated from the ship "Caroline", has 
commenced to broadcast from the North Sea and has already drawn 
protests from the British Post Office and the International Telecommun¬ 
ications Union, who are attempting to close it down. 


at 1200 hours G.M.T., follows the use of 
this band by Moscow to cover the Pacific 
and Australasia from its Siberian relay with 
news at 0930, 1130 and 1330 hours on 
1150 and 1250KC. 

The Peking signal is mixed with 2LF 
Young N.S.W., but at times overrides the 
Australian station, and seems to be fairly 
widely heard in the South Pacific. The 
station is listed as located at Kwungtung, 
China and the program originates from the 
studios in Peking. Peking has also used 
other frequencies on the broadcast band 
including 1190KC for later transmissions 
directed to India, as well as providing 
coverage additional to its short-wave trans¬ 
mitters. 


T HE new station operates on the broad 
cast band frequency of 1509KC and has 
two 10KW transmitters in operation. The 
antenna is a dipole. The station operates 
0500-1700 hours GMT. There are 
three radio engineers and four disc jockeys, 
who operate the station for daytime listen¬ 
ing in Britain. The station address is 54-62 
Regent Street, London Wl, and the trans¬ 
mitter is operating five miles from Harwich 
in the North Sea. It seems to be giving 
good coverage in the Midland area of Bri¬ 
tain and into the London region. The 
“Caroline” is a Panamanian ship. 

The British Post Office is attempting to 
close the station and has appealed to the 
International Telecommunication Union in 
Geneva, who in turn has appealed,to the 
Panama Government over the matter. 

In its request to Geneva, the British 
Post Office approached the International 
Radio Frequency Bureau, the permanent or¬ 
gan of the I.T.U. concerned with 
the allocation of frequencies. They will 
communicate with the Director General of 
Posts and Telegraphs in Panama, reminding 
it of the I.T.U. radio regulations which state 
that the establishment and use of broad¬ 
casting stations on board ship, aircraft or 
any other floating or airbom object in In¬ 
ternational territory is prohibited. The Pan¬ 
ama Government will be asked, in view of 
this regulation, to examine the licence gran¬ 
ted to “Caroline.’ In the past similar re¬ 
quests to the Panama Government about 
floating radio stations led to the withdraw! 
of the Panamanian flag from ships off the 
Netherlands coast and the coast of Den¬ 
mark. 

SECOND STATION 

As well as the “Caroline” off the British 
east coast, another floating radio station 
has now commenced to operate on 1529KC 
from a point in the English Channel. This 


NORTH AMERICA — We have received 
requests from several readers, including R. 
B. Hibbett, Willoughby, N.S.W., for a list 
of stations from North America which can 
be heard in eastern Australia. It should be 
pointed out we are not in the position to 
jusge the amount of interference which will 
be given by Australian stations on the same 
frequency, as in New Zealand the North 
American signals are received at dusk, up 
to two hours before the many Australian 
signals are received, though in some parts 
of New Zealand Australian stations can be 
heard throughout the daylight hours. We 
have therefore listed the stations on the 
higher frequency end of the broadcast 
band, which give a wider coverage and 
should be heard in various parts of eastern 
Australia at dusk and early evening hours, 
while from 2 a.m. Sydney time, Hawaiian 
stations should also be heard. 

The signals most likely to be heard are: 


’ '!•- 



The motor vessel "Caroline/' anchored 


about nine miles off the English east 
coast. It transmits on 1509KC. 

new station is on board the “Atlanta,” and 
commenced in mid-May with a program 
format featuring popular music. It is located 
three miles off Frenton-on-Sea, Essex. This 
station will cover 14 million potential listen¬ 
ers in the south east. Radio Atlanta was 
formerly Radio Nord, forced out of business 
by Swedish Government pressure on adver¬ 
tisers, and the Swedish Navy. 


K.GMB Honolulu 590KC; KORL Hono¬ 
lulu 650: XETRA Tujuana 690; KMPC 
Los Angeles 710; KTRH Houston 740; 
WCCO Minneapolis 830; WLS Chicago 
890; KEWB Oakland 910; KFRE Fresno 
940; KTRG Honolulu 990; KHVH Hono¬ 
lulu 1040; KNX Hollywood 1070; KRLD 
Dallas 1080; KING Seattle 1090; KMOX 
St. Louis 1120; KVOO Tulsa 1170; KEX 
Portland 1190; KFAC Los Angeles 
1330; KPOI Honolulu 1380; KTUR 
Turlock 1390; KALI Los An¬ 
geles 1430; KYOS Merced 1480; KSTP 
St. Paul, KUMU Honolulu 1500; KG A 
Spokane 1510; KOMA Oklohoma City 
1520; KFBK Sacremento 1530; KPOL Los 
Angeles 1540: KKHI San Francisco 1550; 
KPMC Bakersfield 1560; XERF Del Rio 
1570; XEDM Hermisillo 1580; KUDU Ven¬ 
tura 1590; KASH Eugene 1600KC. 

CHINA— The radio Peking transmission 
now heard on the broadcast band fre¬ 
quency of 1340KC with news in English 


TEN 250KW OUTLETS FOR VOA 

The United States Information Agency, 
which controls the Voice of America, has 
announced the award of a contract to the 
Hughes Aircraft Corporation, Radio Divi¬ 
sion, for the building of ten 250,000 watt 
transmitters for the relay base in the Philip¬ 
pines. 

The cost of the whole project is over 
2.2 million dollars, and Hughes Aircraft 
C<prporation will construct the ten trans¬ 
mitters for short wave transmissions to boost 
the VOA program in the Philippines. The 
U.S.I.A. and the United States has made 
an agreement for the establishment of these 
additional transmitters and the first is to 
be installed by September, 1965. It is 
expected that it will be three or four 
years before the complete project is operat¬ 
ing. Five of the transmitters will be capable 
of remote control, and cost about £80,- 
000 each. The other five will not have 
remote control equipment and cost slightly 
less. 

In addition to this new site in the Philip¬ 
pines, another is at present being used in 
the Republic to carry VOA transmissions. 
Also, VOA now has bases for relays in 
Okinawa, Ceylon, Great Britain, Greece, 
Germany, Morocco and Liberia. Chi the 
United States mainland the stations are lo¬ 
cated at Delano and Dixon, California, 
Betheney, Ohio, Greenville, North Carolina, 
Honolulu, Hawaii, and at Marathon in 
Florida. 

When this new Philippine relay base goes 
into operation it will have a total power 
of 2500KW and will give listeners in Asia 
and the Pacific area improved reception of 
the Voice of America broadcasts. 

BETTER RECEPTION 

The B.B.C. has recently published two 
pamphlets, “A Guide to Better Reception,’ 
which gives simple instructions on tuning 
into frequencies, and details on aerials and 
interference problems. The second pamplet 
called “Aerials for Short Wave Reception” 
gives details on more advanced aerial sys¬ 
tems. The pamplets are available on re¬ 
quest from the Chief Engineer, External 
Services, B.B.C., Bush House, Strand, Lon¬ 
don WC2, England. These two pamplets 
should be in the hands of all listeners as 
the hints will give added pleasure to listen¬ 
ing on short-waves. 

RADIO AUSTRALIA BOOSTER 

Although it has been three years in the 
planning and it is expected a further two 
years will pass before its commences to 
operate, progress is now being reported on 
the new Radio Australia booster station near 
Darwin to relay the programs from Mel¬ 
bourne towards South Asia. A recent state¬ 
ment in the House of Representatives in 
Canberra included details of the work in¬ 
volved with this new station. Included in 
the work is the construction of a receiving 
station, transmitting station, external en¬ 
gineering services including power and water 
supply, access roads and a small jetty. 

The receiver station will be a single 
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SOUND PROJECTORS 

Ciiwvox Prefect or Victor Pyrox 
16mm in good working order. 240v 
operated, complete with speaker 
and amplifier. 

£47/10/- 

CIRCULAR SLIDE RULES 

3Viin diameter. Will do the 
same work us the convefftione.1 
sl ! dc rule. Instruction book in¬ 
cluded. 12'6 each. Post 1/*, 

Teflector gunsight 

Contains these lenses: 

1 Lens lin Focus, U/ain dlcsu. 
1 Lens 1 11/16in Focus. lViin 

diameter. 

1 Air-spaccd Lens, lViin dlam. 
1 Filter Lens, 1 Graticule, 
1 I.ampbolder. | g/6 eac |, 

Post., N.S.W., 3/-; Interstate, 4/-. 


HAND 

MICROPHONES 

With Press-to-Talk switch. 

9/6 each 

Post. N.S.W., 2/6. Interstate, 3/-. 


MOTORS 

24 Volt n.c. 

Intermittent Rating Vz h.p. £5/15/ 
Ideal for Winches. Boats, etc. 


PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can he con¬ 
nected together on single line. 
Complete with Vi-mlle wire. 

£11/10/- pair 

(2 TKI.EPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

VAN RUYTEN 
INVERTERS 

12V D.C. in at l«A. 240 V.A.C. 
out at 100W. 50 cycle. Ideal Ham 
Mobile, Caravan, boat, etc., for 
running 240 V.A.C. appliances off 
12 V.D.C. Radios, Recorders, 
Sewing Machines, etc. Cost £40. 
Special, £18/15/. each. 


10 CHANNEL VHF 
TRANSCEIVER 

Types TR1934 ANI) TRI935 
100-125 Mc/s. 125-150 Mc/«. 

28 Volt I)C operated. AM Single 
Crystal locks both Tx mid Rx on 
same channel. Complete with 
genemotor £16/10/- 


INSTRUMENT 

TRIPODS 

Sturdy wooden frame. Telescopic. 
Extends to 4ft 6ln. 

£ 6 / 1 0 /-_ 

BU BB LE~SEXTANTS 

Mark 9, £4/15/. Complete with 
carrying case. For aircraft, marine 
use, etc. 

S.T.C Rectifier Unit 

200—250 Volt AC 3.5 KVA Input 
Outputs 32.4 Volt DC 25 Amp 
Nominal 24 Volt DC 50 Amp 
Min'mum 24 Volt DC 10 Amp 
Max. KW 1.33 Manual/Automatic 

£ 60 ^_ 

Rectifier Unit 

200—250 Volt AC Input 
24 Volts DC 2 Amp Output 


£10 


EARPIECES 

High impedance crystal, suit tran¬ 
sistor radio*. crystal jctc, etc. 
With plug. 0n , y 

Post 9d. 


POWER SUPPLY 

240v AC in I2v DC out 300mA, 
30mA at 160 volt. Ideal for 
Tester. £3 /]5/Q 


WALKIE TALKIES 

Nine Transistor 27.24 m/cs, com¬ 
plies with P.M.G. Regulations. 
Range lVi to 5 miles. Dim. 6in x 
3in x U/ain. 3 months guarantee. 

Only £49/10/0 
for set of two 

Post N.S.VV. 7/t Interstate 9/6. 

NIFE CELLS 

1.2 Volt fully charged, 4in x 3in 
x lin 4 AH. 

10/- each 

Post N.S.W.. 2/6; Interstate 3/6. 
2.4v 6 in x 2in x 2'/4 10 A.H. 25/. 
1.2v, 8 x 4 x 2in 25 A.H. 39/6. 
Post, N.S.W., 7/; Interstate, 9/6. 


Battery Charger Kit 

240 to 6 or 12 Volts at 2.5 amps. 
Complete with Transformer, Selen¬ 
ium Rectifcr and 0-2.5 anipmeter. 
Will charge either 6 volt or 12 
volt batteries. Circuit diagram in¬ 
cluded. 

£4/10/- 

Postage, N.S.W. 2/6, Estate 3/. 


see#####* 




VALVES 


BRAND NEW 



IN CARTONS 


> Special 

discount for quantity <> 

! 6SN7GT 

9/6 6J5 . . . 

4/4 > 

1 89 

10/ 6Y6 . . . 

10/- < 

! 607 

i L 6X4 . . 

7/6 6SA7 . . 

10/- <> 
10/- ;> 

| 12SA7- 

12/6 6C8 , , 

7/4 ; 

> 6H6 

4/6 6F1 . . , 

7/6 < 

* 80 

12/6 6N7 . . . 

10/- <> 

41 

12/6 6R7 . . 

5/- ;> 

> 5U4G 

9/6 6L7 , . , 

5/. ! 

► 77 

10/ 7L7 . 

5/- < 

1 VR150-30 

10/ 5678 . . 

2/6 

5CP1 

39/6 QQEO4/20 


f 5FP7 

27/6 . . . 

50/- :: 

> EF50 

3/4 12SK7 .. 

5/ < 

| 6U7 

7/6 VR1120 . 

. 5/ '» 

; VR103 

5/ VR118 

7/6 ;■ 

. VH120 

7/6 VR65 

2/6 

• 1L4 

10/ 6R7GT 

5/ < 

I 717A 

7/6 6A6 

5/ 

K4C 

10/ VT4C 

7/6 ; 

. 884 

17/6 AU5 

10 / ;; 

• 10 . . 

. Iff/- VU120 

* 10 / ;> 

! 5Y3 . . 
6AC5 . 

• >>/« VRll. 

10 / <; 

► 6C4 . . 

. 5/- U52 

7/6 ;* 

► 6AG5 . 

. 5/- 957 

SI j, 

» C.R.O. Tubes suit flying 

•pot <[ 


Scanners. 


! 3” CV2184. 

22/6'! 

i 5“ FP7 . , 


27/6 

’ PLEASE ADD POSTAGE 

; on 

ALL ARTICLES. 







60 magnification with a 
60mm coaled objective lens, 
with Tripod. 


£17/10/- 


As illustrated. 

Post.: 9/6; Interstate, 12/-. 


39 x 60, with Tripod 

£8/19/6 

40 x 40 xoom focusing, 

with tripod 

£13/19/6 

Put 9/6, Ini. HZ- 


COMPLETE STATION 
Transmitter type 153 
300 Watt 

2 to 20 m/cs. World range. 240 
volt operated. Matching receiver 
type ANR101, 2 to 25 m/cs all 
complete with microphone, cables, 
aerials, instiuction book and ail 
spares tested. Cost £2,500. 

Sell £250 

HIGH STABILITY 
RESISTORS 

I.R.C. brand new >/aw, lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding S c /r including 100, 360, 
560, 750, 15K. 22K, 27K, 100K, 
I80X, 220K. 560K, 820K, ohms. 
Usual price 4/ each, 50 assorted 
d.tfcrem values for only 37/6. 
Post 1/6, 


IGNITION ANALYSER 
Easily modified to 5in C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with in¬ 
structions and circuit. £22/10/. 
D.mensions 19in x 9in x 6'/ain. 


THEODOLITE 

Cooke Troughton and Simms, Lon¬ 
don. Microptic. Tested. Complete 
with Tripod and Staff. £137/10/. 


3000 TYPE RELAYS 

P.M.G. 1 Ohm—2.000 Ohm 
Coils. 12/6 each. 


Telephone Magneto* .. .. 12/6 

Telephone magneto belli 10/- 
128 lets lets valves and Xtuls. 

2/4.5 Me/* transceiver £5 
GENEMOTOR. 6 V Input, 400 V 
at 375 M/a output £5/15/- 
Electro Pneumatic Rams, up to 
351b sq. in. Small .. .. 55/- 

Large. £3/17/6 

50 M/a Meters, 3ln, flush mount. 

ing .... . . 27/6 

CHOKES, 9H, 60 mA .. 9/6 

7.5H, 60 mA.9/6 

5H 1.5A 30/. 

VIURAIORS, 6 and 12v, 7 and 
8-pin .... .... 7/6 each. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G. TYPE PHONE PLUGS 

AND JACKS.4/6 pr. 

AUTO TRANSFORMERS, 240 to 
110 volt .. .. 500W, £10 

3.000W. £17/10/- 

UNISELECTORS, 4 BANK 
HOMING TYPE 30/- 

INVERTERS 27v-80v 2KW 2000 
eyes. £4/15/ 

INVERTERS, 26v-115v 2KW' 400 

cycle.£4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/6 
TRANSFORMERS, 240 volt input. 
425 Aside 100mA .. .. 32/6 

2.5v at 1.15 A 25/- 

2.5 2500 INS. 25/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UMTS, 240- 
1 lOv, 2A .... £5 

SELSYN MOTORS MAGSLIP 

Mk. II.52/6 ea. 

No. 19 2-way radios, complete 
wilh band set. power supply, 
leads, etc.. £12/10/-. 

Meggers, bridge type, complete and 
tested . £37/10/-. 


BINOCULARS 

PRISMATIC Coated Lama. 
Brand new. Complete with case. 

8 x 30 £9 15 0 

7 x SO .. .. £13 S 0 
10 x 50 .. .. £13 15 0 
12 x 50 .. .. £14 5 0 

Post.: N.S.W., 7/-1 IntmUU, IV: 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL'’ QUALITY. 

General and Marina 
Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE, Co«l £43. 

Our Prke. £4/18/6 

15 x 40 variable Power Otway, 
£7/15/- 

Freight payable at nearest 
attended Railway Station. 


LENSES 


Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own telescope or long- 
focus Camera Lens and save many 
pounds. 


Diam. Focal Length. 


2 '/ 2 in 

28in. 

£6/15/ 

2 »/ 2 in 

36in. 

£6/19/4 

IViin 

48in. 

£7/5/ 

Jin 

36in. 

£16/10/ 

3»/2in 

26in. 

Post 3/3 extra. 

£25 


RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 

SLIGHTLY USED. 

PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc. 

2,400ft 12in Reel >/ 2 in Top Grade. 
Cost £75. Our Price £3/15/ roll. 

Post 7/; Interstate 9/6. 

Also same in l Aln. Ideal for pro¬ 
fessional qualify audio recording. 
1200ft 7in reel >/4in 27/6. Post 1/2 
600ft 5in reel V^in 16/9. Post 1/2 
200ft 3in reel 'Ain 6/6. Post 1/ 

SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

3BZ A.W.A. Receiver 200Kc to 
30 M/cs. 6 volt air tested. £35 
Receiver A.M.R. 101 A.W.A. 
Complete 2 to 25 MEGS with 
power supply and tested . £55 
Receiver A.M.R. 101 A.W.A. 
Complete 2 to 25 MEGS with 
power supply 1 coil box 
£29/10/ 

Receiver National H.R.O. Com¬ 
plete with power supply and 
tested 2 to 30 MEGS . . £55 

Receiver National H.R.O. Com¬ 
plete with power supply l coil 
box .. £29/10/ 

Weslinghouse Rectifer Unit; 

Input 200—250 Volt AC 
Output 50 Volt DC 1.5 Amps 
£15 

Wcstinghouse Rectifier Unit; 

Input 200—250 Volt AC 
Output 50-5A Volt DC 10 Amps 
.£25 

Rectifier Unit: 

415V 3 phase Input 
Output 130 to 175 volts DC 
variable in 10 Steps, 10 Amps 
Has Voltmeter, ammeter, D/P 
Knife, S/W for DC Control 
3 phase O/L circuit breaker 

for.£55 

Input protection . . . condition 
and appearance good. 

Don Rectifier Unit: 

200—240 Volt AC Input 3.6 
KVA 65 Volt DC, 30 Amp 
Output 1.95 KW. 

Tungur Twin Tube Rectifiers—has 
spare new tube .£30 


TELEPHONES 

Sound Powered. Can be wed as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Po«t.: 2/6; Interstate, 4/-. 


DEITCH BROS 

70 OXFORD ST., SYDNEY 


SORRY NO C.O.D. 


Between Crown and 
Riley Streets, City. 


ns 


Radio, Television & Hobbies, July, 1964 











































































tory concrete brick building housing all 
najor functions for the reception of Radio 
\ustralia at Darwin, and a small ancillary 
)uilding for fire pumps and water treat- 
nent plant. The transmitting building will 
)e of two stories, with single story work- 
;hop and stores building as well as an 
idministrative and amenities building. A 
)ower house and several small ancillary 
wildings, will complete the proposed sta- 
ion. The opinion was expressed by some 
nembers of the House that the new booster 
station should be built as rapidly 
is possible in order to combat the growing 
cattle of words in South Asia and the con- 
inuation of jamming, by Peking, of the 
Chinese language broadcasts of Radio Aus¬ 
tralia. 

RADIO AMERICA ON 6000KC 

Reception of signals from Swan Island, 
Dff the Honduras coast in Central America, 
has been reported by Jim Paris, of Prospect, 
South Australia, opening its transmissions 
at 0950 G.M.T. on 6000KC. The signals 
suffer some interference from Radio Peking 
on the same channel. The station suffers 
jamming, and Peking interference, when it 
opens with its interval signal and indentifi- 
cation in Spanish and English. At 0959 
the station gives a further announcement 
before commencing its Spanish program at 
10000 G.M.T. “The announcement includes 
‘This is the Continental Voice of Truth,’ 
transmitting from the heart of the Americas 
on 1160KC medium-wave, and 6MC short¬ 
wave. Please write to us. Our address is 
P.O. Box 352, Miami 1, Florida.” New 
Zealand listeners are hearing the broadcast 
band outlet now on 1165KC around 0530 
when the same program is carried on short¬ 
wave, 6000KC. 

HILVERSUM USING 7110KC 


and 0445 G.M.T., all transmissions being 
of 30 minutes duration. The signals on the 
channel of 11920KC are very strong with 
light interference from HCJB on 11915KC. 
The program includes news, news comment, 
and other features, and the transmissions 
on all frequencies should provide good re¬ 
ception in our winter months. The station 
requests reports to Radio Berlin Internation¬ 
al, Berlin, East Germany. 

ETLF SCHEDULE CHANGES 

Recent changes have been made in the 
broadcast of the Radio Voice of the Gospel, 
station ETLF in Addis Ababa, Ethiopia. 
Transmissions are now as follows:— 

To African Continent. 

1400-1500 on 5950, 6050KC; 1500-1530 and 
1700-1830 on 7120, 7185KC; 1545-1700 

on 4905KC; 1830-1930 on 15440KC. 

To East and South East Africa. 
1500-1545 on 9730, 9755KC; 1545-1700 on 
9555KC; 1700-1930 on 9555 and 9705KC. 

South India and Ceylon. 

1400-1445 on 9705KC in English. 

CONGO ON 4843KC 

The reception of the Brazzaville signals 
on 4843KC, in the mornings has been re¬ 
ported in both Australia and New Zealand, 
but recently this station has been heard in 


Notes from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, N.Z. All times are in Green¬ 
wich Mean Time and all frequencies in 
kilocycles. To convert GMT to local 
time, add 8 hours for Perth, 10 hours 
for Sydney and 12 hours for Wellington 
time. 



sion 0410-0430 is broadcast on 11910, 
7210 and 7180KC, and it is the 11910KC 
transmission which gives the best reception 
in New Zealand. The station verifies with 
its own verification card and generally sends 
a small gift to listeners when they first 
report the broadcasts of Radio Kiev. The 
station’s program contain little in the way 
of news and are devoted mainly to music 
of the Ukraine region. 

BROADCASTS FROM MONTREAL 

The Radio Canada transmissions to Aus¬ 
tralia and New Zealand are now carried 
on two frequencies instead of the former 
three. In the past two transmitters have 
been used, with a frequency change at 
0800 from 9625 to 9630KC, but the full 
transmission, 0715-0800 and repeat 0800- 
0845 is now on 9625 and 5970KC. 

The Radio Canada schedule is now as 
follows: — 

G.M.T. KC 

0715-0845 Australia, New Zealand. 

5970, 9625 

1100-1415 Europe for Canadian Forces 

17820, 15320, 5970 
1430-1830 Europe 17820, 15320, 11720 

1830-1945 Africa 17820, 15320, 11720 

1945-2000 Africa 15320, 11720 

2000-2150 Europe 15320, 11720, 9630. 

2300-0045 North and South America 

15190, 11760, 9585 
0600-0700 Europe for Canadian Forces 

(French) 9630 

The Radio Canada Short-Wave Club which 
is broadcast to Australia and New Zealand 
on Sunday at 0735 and 0820 G.M.T. is 
also heard in Europe 1345 on Saturday, 

and again on Saturday at 2045. The fol¬ 
lowing day the program at the same time is 
“Listeners Corner,” in which letters to 
Radio Canada are answered on the air. 


The happy Station program broadcast on 
Sunday by Radio Nederlands in Hilversum 
is now beamed to Australia at a new time 
and on a new frequency, while an earlier 
transmission now provides good reception 
in New Zealand. The new schedule of 
the programs, which feature Edward Startz 
as compare, are: 

G.M.T. KC 

0530-0650 New Zealand 11730 6025 

0700-0820 Australia 15445, 11730, 9525,7110 
1020-1150 Europe 9715, 5980 

1330-1450 South. Asia 17810, 15425 

1500-1620 Africa and Europe 15425, 7110 
1900-2020 North America 15220, 11730 
2030-2150 North Africa 11950, 9715 
’200-2320 South America 11800, 9715 

RADIO JAPAN SCHEDULE 

The winter schedule of Radio Japan in 
Tokyo remains in effect to September 6 
md includes the use of some new fre¬ 
quencies for the Tokyo transmitters. The 
;omplete schedule is as follows:— 

G.M.T. KC 

1000-010 North America (English) 

11780, 15135, 15285 
)200-0400 North and Latin America 
(Spanish, Japanese and Eng¬ 
lish) 11780, 15135, 15235, 17725 
>530-0700 Hawaii (Japanese and English) 

15235, 17725 

>615-0845 Europe (Russian, German 
French, Italian, English and 

Swedish) 15135, 15425, 17755 

>930-1030 Australia, New Zealand (Eng¬ 
lish) 11875, 15235 

230-1430 Philippines, Indonesia, (English, 
Malayian, Indonesian) 

9525, 11780 

300-1600 South Asia (Manderin, Cantonese, 
French, Vietnamese, Thai, Eng¬ 
lish) 19675, 11705 

500-1630 South Asia (Hindi, English, Urdu, 
Bengali) 11780, 15135 

645-1845 Middle, and Near East (Arabic 
English, French) 

11780, 11875, 15135 
900-2000 Africa (English, French) 

9525, 11875 

BERLIN ON T1920KC 

Radio Berlin International now has a 
;st transmission to North America in four 
aily transmissions. The first two are for 
le East Coast, at 0100 and 0230 G.M.T. 
n 9560 and 11800KC. The session to the 
v^est Coast is carried on 11920KC at 0345 


the late afternoon in New Zealand at fair 
level, the signals following the darkness path 
across South America to the Pacific area. 
The station identification at 0500 hours 
G.M.T. was followed by light music and at 
0515 a news bulletin in French is broadcast, 
preceded by the slogan, “Ici Radio Congo, 
Brazzaville.” This is the home service of 
the Congo Radio, and has a different address 
to the more powerful Radio Brazzaville, 
which has transmissions to various parts of 
the world. The Radio Congo address is 
Post Office Box 2241, Brazzaville, Congo 
and power is reported as 25KW on 4843KC. 

KIEV ON 11910KC 

We have heard the Radio Kiev transmis¬ 
sions (in English) from the Ukraine of the 
U.S.S.R. to North America. These are in¬ 
dependant transmissions to those of Radio 
Moscow. The transmissions to North Amer¬ 
ica are of 20 minutes duration and carried 
on Sunday, Tuesday and Friday from 0240 
to 0300 G.M.T. on 11960, 11680, 9660, 
7210 and 7180KC. The second transmis- 


NEWS FROM READERS 

Burundi is reported on 6195KC by Jim 
Paris of Adelaide, where they have been 
noted at 1600 hours on Monday with a 
program of lessons in English. Other sta¬ 
tions heard by our Adelaide readers are 
Belgrade on 6100KC at 2200 GMT, also on 
9505 and 7220KC. Bagdad in Iraq using 
both 6030 and 6095KC, with news in Egnlish 
at 2000 GMT and a request for reports 
from listeners and comments and suggestions 
on the station’s programs. Rex Gillett and 
Jim Paris both report YSS Radio Nacional 
El Salvador on 9555KC, and noted at 2200 
hours, to 2300. The station suffered inter¬ 
ference from Radio Free Europe and Prague. 
Cabon has also been noted in South Aus¬ 
tralia, on the frequency of 4777KC, at 
2130 at fair level, though reception is 
spasmodic. 

Interesting signals are reported by Brian 
Downer, Beecroft, N.S.W., including Bud¬ 
apest’s transmission to North America on 
9833KC, at 0430 at very good strength, 
while the Tangier relay of the Voice of 


TV PICTURE TUBES 

I YEAR WARRANTY . £!0 

Special Prices to the Trade. 

PLUS OLD TUBE 

ALL TYPES EXCEPT BONDED AND 27 INCH 

These Tubes hove oil worn ports replaced with new ones 
(Cathode, Heater, Base, Etc.) 

DUDS WANTED — UP TO £5 PAID. 

All Duds must be under Vacuum and Scratch free. 

Due to shortage of Duds we cannot ship tube until Duds are first received. 

Add freight when ordering mail 
Send name and address for Price List and other information to :— 

SURE BRITE PICTURE TUBES 
198 PACIFIC HIGHWAY, CROW'S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. PHONE 92-7743 
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We are very pleased to 

JH/PRIMO A. 18 
Pick-up Arm 

for which we have been appointed 
sole Australian representatives 

We are importing this line in 
very substantial quantities and 
are, therefore, in a position to 
retail it at the RIDICULOUSLY 
LOW PRICE OF ONLY £7-2-6, 
WHICH INCLUDES A SPARE 
PLUG-IN-SHELL. 

However, don't let this fool you, 
as the instrument, which is 
balanced in all planes, is a truly 
excellent performer with a 
bearing friction and inertia con¬ 
siderably lower than that of 
many competitive arms selling 
at more than double the price. 
The A. 18 is, indeed, ideally 
suitable for the ADC-770 
cartridge (when it will track 
perfectly at 2 gm), and the 
average, good quality high- 
fidelity stereo installation. 

SPECIFICATIONS 

Height adjustment: 5in. Clearance above 
Stylus to pivot length: motor board: 3in. 

^4-m. Maximum tracking 

Overall length: 12Jin. error: H degrees. 

Fundamental resonance: Bearing friction 
(damped) 12 cycles (lateral and ver- 
per/sec. with ADC-3 tical): less than 100 
and ADC-770 head. mgm. 


J. H. REPRODUCERS 

10a PINE AVENUE, ELWOOD, VICTORIA 
Telephone 91-4583 

Makers of the J. H. pick-up Arm and Synchronous Turntable. 


FLASHES FROM 
EVERYWHERE 


BRUNEI has been heard by listeners in 
Japan using its new short-wave trans¬ 
mitter on the frequency of 4865KC, and 
the station is on the air from 0800 to 
1430 G.M.T. daily. The station confirmed 
the report from a Japanese listener by 
cable. 

JAPAN has made some changes in its 
transmissions. Firstly the Nippon Short- 
Wave Broadcasting Company, in Tokyo, 
Japan’s only short-wave commercial sta¬ 
tion, has two networks. First program is 
3925 JOZ, 6055 JOZ2, 9595 JOZ3 is on 
at 2030-1550, G.M.T. and on 3945 JOZ4 
2030-2300, at 0800-1550. The second net¬ 
work uses the two transmitters JOZ5 
3945. JOZ6 7230KC, 2315-0745. JOZ4 
is located near Sapporo and other trans¬ 
mitters near Tokyo. The NHK Broad¬ 
casting Corporation of Japan is now re¬ 
laying its home service on short-wave, 
first network on JKH 7230, 2000-0215, 
0755 1000, JK.H2 9655 2225-0645; second 
network JKI 7285 2030-1000. 
AFGHANISTAN is carrying its transmis¬ 
sions on new frequencies for our winter 
months, the sessions from 1030 to 1100 
G.M.T. to the Far East in English is 
now on 9650KC; to South East Asia 
1100-1130 in English on 9595KC; in 
Urdu to South East Asia from 1330- 
1400 on 4785KC; in English 1400-1430 
on 4785KC; in Russian 1730 1800 on 
4785KC; Arabic 1800-1830 on 11955; Ger¬ 
man 1830-1900 and French 1900-1930 to 
Europe, both on 9635KC. 

BRAZILIAN official station Radio Nacional 
now has a session in English from the 
Rio De Janiero studios, named “Calling 
America” and it is broadcast from 0100 
to 0130 daily on .two frequencies, 9720 
and 11795KC. 

MAURETANIA is verifying with a new 
verification card, and Radio Mauretania 
Nouakchott gives the schedule, weekdays 
on 3222KC 0630-0800, 1800-2230, 6035 
9610 1200-1500; Sundays uninterrupted 
0700-2300, and on Saturday the trans¬ 
mission runs to 2330 G.M.T. The fre¬ 
quency of 4855KC is no longer used. 
SWEDEN is reported with its program 
“Sweden Calling DXers” at good level 
from 1^00 to 1515 G.M.T. on Tuesday, 
when the session is beamed to South 
Asia listeners. The transmission is on 
9660KC. Our reporter Graham Daff of 
Cheltenham, Victoria reports an interest¬ 
ing session and the station offers scripts 
of the broadcast to listeners who write 
to Radio Sweden, Box 955, Stockholm, 
Sweden. The DX Editor of this long 
standing session is Arne Skoog, and the 
broadcast is carried in several transmis¬ 
sion, with the most convenient for listening 
being the session at 2000 hours G.M.T. 
on Tuesday on 11705KC. 

SUDAN is heard over Radio Omdurman in 
Khartoum on the lower frequency of 
9480KC from sign on at 0400 hours 
G.M.T. The station commences its oper¬ 
ation with the clock striking six, then 
follows its identification in Arabic and 
music in Arabic till fade out about 0430. 
MAURITIUS now has a commercial ser¬ 
vice, and this has resulted in the exten¬ 
sion of transmission hours. The station 
operates from 0230-1300 on 9710KC and 
from 1300-1830 on 4850KC, and on 
Saturday sign off is not until 1900 
hours G.M.T. 


America Breakfast Show at 0530 is on 
7200KC. Latin Americans which have been 
heard include TIHBG Radio Relog, San 
Jose, Costa Rica on 6205KC closing after 
0700, and two all night. Colombians, 
HJAE Radio Santa Fe on 4965, and HJFW 
Radio Manizales on 5020KC both at 0700 
hours GMT at fair strength. Radio Havana 
is giving good reception on 6100KC at 
0600 GMT when the programs are beamed 
to Near East. 
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When writing to us:— 

# Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

• Please write the above inform* 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


GUITAR AMPLIFIER 

P.G.K. (Tumpat.) writes inquiring for an 
Electric Guitar Amplifier circuit with an 
“Echo Background Voice.” 

We feel that our Playmaster 102 Guitar 
Amplifier, with reverberation, would meet 
your requirements. This unit was described 
in three articles in our October, November 
and December, 1962, editions. An output 
power of 14 watts is available from this 
amplifier. Full details are available from 
our query service. 

SMALL SETS 

E.T. (Swan Hill, Vic.) mentions his inexper¬ 
ience in the radio field and asks for the 
publication of simple plans for crystal 
and transistor sets. 

-Ve have a wide selection of these simple 
:ircuits available through our query service, 
nd a few of these are listed here for the 
>enefit of yourself and other readers. 

An All Wave, 2 Stage Transistor Set, 
June, 1960. 

A Simple One Transistor Set, July, 
1962. 

Simple Crystal and Transistor sets, 
March, 1963. 

One Transistor Reflex Set, June, 1963. 
An Amplifier for the One Transistor 
Reflex Set, August, 1963. 

We feel that one of the above may 
jit your requirements. 

TV BOOSTER 

,B. (Paddington, N.S.W.), sends in a clip¬ 
ping from an English paper describing, 
in glowing terms, the beneficial results 
of a transistorised TV booster which 
has recently appeared on the English 
market. 

V boosters, using both valves and transist- 
s, are well known in Australia and theii 
>ssible advantages have been discussed and 
gued in our columns. We feel that the 
tide in question is quite unrealistic in its 
•praisal of the device. In a very weak 
;nal area, a good signal booster can be 
neficial—but only if it has a better signal¬ 
ise ratio than the TV set itself and/or 
the set is lacking in overall gain. How- 
»r, it is highly unlikely that a booster 
th a small indoor aerial would do much 
tter than no booster and a large aerial, 
junted in the clear. If it seems to do so, 
certain cases, it says very little for the 
iciency of the large aerial. And if it 
:ks a signal out of the noise as dramatic- 
y as the article infers, it says very little 
• the front-end of the TV set. Both situa- 
ns might, in fact, be fairly commonplace 
England where high band television is 
nething relatively new to a proportion 
the viewers. But, whatever the explana- 
a, a transistorised signal booster could 
: qualify for description as a “break- 
ough.” In any case, a simple gadget like 
one illustrated would be of little value 
Australia, where viewers are concerned 
h several channels on widely dispersed 
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frequency bands. However, all this was said 
months ago. In the meantime, the article 
must be bringing real joy to the concern 
producing the booster! 

FM BROADCASTING 

M.C. (North Kew, Vic.), sends in a clipping 
from the Melbourne “Age” and asks 
whether anything more can be done 
to influence the authorities to recon¬ 
sider their decision on FM broadcast¬ 
ing. 

Frankly, we doubt it. Numerous letters have 
been written to politicians. Petitions have 
been drawn up and the matter raised several 
times in Parliament—all to no avail. There 
would be nothing whatever to stop you 
attempting further representation but 
whether it will achieve any more than 
other people’s efforts is doubtful. The un¬ 
fortunate fact is that action should have 
been taken while the FM band was still 
intact and before its disbursement for other 
purposes became a virtual fait accompli. 

HI-FI HAPPY 

A.G.B. (Clifton Hill, Vic.), says that he has 
built up the Playmaster Unit 4 ampli¬ 
fier and associated it with a converted 
radiogram cabinet, an adapted record 
changer, a Playmaster Tuner and a 
couple of loudspeakers in baffles. He 
is very happy with the result and finds 
that he very seldom has to touch the 
balance control. By and large, he agrees 
with our recent observations on stereo 
balance. 

We are very happy to note your satisfaction 
with the equipment and the fact that we 
have apparently been able to assist you 
through the pages of the magazine. Thanks 
for writing. 


CAPACITANCE RELAY 

A.S.H. (Concord, N.S.W.), writes to express 
his appreciation of the magazine, par¬ 
ticularly such regular features as the 
Serviceman Who Tells. He comments 
that he would like to see a body 
capacitance relay described in the 
magazine, and also would like to learn 
something about “flip-flop” circuits, 
which he suggests might be dealt with 
by the Answer Man. 

Many thanks for your letter and comments, 
A.S.H., and we are glad to learn that you 
enjoy the magazine. We agree that a capacit¬ 
ance relay might be an interesting feature 
for experimenters, and we will look into 


this idea. Also, your suggestion regarding 
“flip-flop” circuits might well form the basis 
for an Answer Man article, and we will 
pass this idea to the writer. 

SERVICEMAN STORY 

E. J. B. (Newcastle N.S.W.) forwards a 
damaged 6BM8 and a story about it 
which he feels may be of interest to 
the Serviceman. 

Many thanks for the contribution, E.J.B., 
and we will certainly pass this on to 
the Serviceman for his possible use. In the 
meantime, we should comment that the 
situation, though rare, is not unknown. We 
seem to remember hearing a similar story 
in the early days of TV, the only difference 
being that it was the picture tube itself 
that was ruined, not just a valve. So per¬ 
haps your client was lucky after all. 

STEREO PLAYER 

B.S. (H.M.A.S. Melbourne) asks if we 
have described a small stereo amplifier 
suitable for a record player. The type 
of player he has in mind operates 
from the 240-volt 50-cycle mains. 

As you have no doubt discovered, B.S., 
the May issue published the description of 
a unit which would serve your purposes 
extremely well. It has good frequency res¬ 
ponse, adequate power output for most pur¬ 
poses' and is simple and economical to 
build. Kitsets of parts for this project 
should be available from advertisers almost 
immediately. 


BEGINNER'S CORNER 

R.C. (Mosman, N.S.W.) says that he enjoys 
reading our magazine but sometimes 
finds the articles too technical. He 
wonders whether we could run a regular 
feature such as a “Beginner’s Corner” 
which could give a simple treatment of 
one topic each month. 

We will keep your suggestion. in mind but 
pressure on space at the moment is such 
that we would find it difficult to include 
yet another regular feature. As it is, at 
least five pages each month are currently 
devoted to a radio course “weighted” for 
those without too much knowledge of the 
art. Then there is “Answer Man” and 
“Audio Topics” which, for the most part, 
avoid heavy technicalities. Add to this the 
occasional elementary project and the 
general tuitional flavour of our articles, and 
it would seem that those with limited know¬ 
ledge don’t fare too badly by comparison. 




RADIO, THCVISION AND HOBBIES QUERY SERVICE 

T O assist our readers, “Radio, Television and Hobbles’* conducts a technical query service. 
Conditions governing this service are set out below: — 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. 
Queries not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 21 fee, we will supply circuit data, as available, from our files. The 
amount of data available varies, but in no case can It include information additional to 
that already published in the magazine. For complicated projects involving material extracted 
from more than one issue, an extra fee may be requested. As a rule, requests for circuits 
will be answered more speedily If they are not complicated by questions requiring the 
attention of technical personnel. 

(3) The technical query service Is aimed primarily at assisting readers In matters 
relating directly to articles published In the magazine. Answers will be given in note form 
and only so far as can be drawn from general knowledge of the relevant subject. We 

cannot provide lengthy answers, undertake special research, discuss commercial designs or 
draw special circuits. Please note that the inclusion of an extra fee does NOT entitle 

correspondents to special considerations. 

(4) The Editor reserves the right to return query fees or to limit the scope of an 
Individual reply where It is felt that a partial answer will be better than none at all. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working, but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blue prints cost 5/ each. Original photographs of most projects are also available, from 
5/ for a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbies,” 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbles” does not deal In radio components nor will we 
debate the relative merits of • competitive products. Prices and specifications of merchandise 
must be obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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Special Purchase of Manufacturer’s stock of Transistors and Transistor Components 
enables us to offer Transistors and Kit-sets at a fraction of original cost. 


Complete KIT for TRANSISTOR A PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 


n 



- 5s.ft* 8 * 


Ml 


TYPE 

XA101 

XA102 

XB103 


NEW ENGLISH MAZDA TRANSISTORS 

5'6ea. 


EQUIVALENT 

OC45 R.F. Transistor .. 

OC44 Osc. Transistor .. 

OC 75 Audio general purpose 


Ducon type SFT 123 equiv. OC74.7/6 ea. 

Available in matched pairs at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


A.W.A. 23 s * E.H.T. transformers and 23" NO deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


866 15/ 

6X5GT. 7/6 

5Y3GT. 9/9 

5Z4G.12/6 

6J6.12/ 

1C4. 7/6 

1T4. 4/6 

3S4.10/ 

1A7GT.9/6 

1D8GT. 9/6 

6K8G. 6/9 

6SJ7GT. 9/6 


NEW VALVES AT BARGAIN PRICES 


12K8.10/ 

EK32. 6/9 

6SA7GT. 9/6 

6SH7. 5/6 

1Q5G. 2/6 

1P5G. 2/6 

1C7G. 3/ 


1K5G . . .. 

.. .. 4/ 

6H6GT .. . 


1M5G .. .. 

.... 4/ 

6K7GT . . . 

,. .. 7/9 

1K7G . . .. 

.. .. 4/ 

6U7G .. .. 


6C8G .. .. 

. . .. 5/ 

7C7 .. .. 


6SS7 .. .. 

. . . . 8/6 

78. 


6H6. 

.... 2/6 

12AU7 .. .. 



Please add postage on all valves. 


6SN7. 9/6 

6F6 .10/ 

12SK7. 5/ 

6B8.10/6 

VR65A . 2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
\ ~ 6V BATTERY PLAYER 

) ’ ' MONO £4/17/6 

STEREO £5/17/6 



. « 


Post and Packing, N.S.W. 7/6. 
Post & Packing Interstate 12/6 extra 


NEW 4" EXTENSION SPEAKERS 


These 4” speakers are mounted in 
polished cabinets suitable for use 
as intercom, units or extension 
speakers. 

LIST PRICE. £6. 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
40/. Post and packing, N.S.W., 
6/9. Interstate, 9/9. 




NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 

Supplied with 5in x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions 15in x 13in x 7in. 

£5/15/- 

Post and Packing: N.S.W. 9/-. Interstate 12/-. 


MITY-AMP 

5-Transistor amplifier, 2 watt output, 6 or 
12 volt input 3 to 35 ohm output. Suitable 
for record players, inter-com. or any appli¬ 
cation where a small amplifier is required. 

Circuit supplied. £7/15/- 

Post and Packing 5/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding 
60mA., 25/-. Plus postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80 m.A., fil. 
6.3 and 5v., 27/6. Post.: N.S.W., 4/; In¬ 
terstate, 7/6. 

60 m.A. H.T. Chokes, 7/6. Post: 2/-. 


EXTENSION SPEAKERS 

Ney * ?*, 6 speakers in case with volume 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/. 


NEW MULTIMETER 


61/- 

POST EXTRA 
METER 0-lmA 1,000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 

4 4 4 



■ \ ; . 


:o 


0—lOv 
0—50v 
0—250v 
0—500v 
0—lOOv 
0—lOv 
0—50v 


O—250v 
0—500v 
0—1000V 

0—IMA 
0—100MA 
0—500MA 


SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0-100,000 OHMS 


NEW LORENZ ELECTROSTATIC 
H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at a 
fraction of their original cost. 

20 /- • Post and packing 2/-. 


MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

12/6 


per 100. 
Postage 1/6. 


NEW MIDGET POWER TRANS. 

Fil. winding. 

27/6 

30mA 240v Prim 
Fil. Winding. 

25/- _ 

New Resistors and Condensers 

These new Resistors (mainly I.R.C.) and Con¬ 
densers include many popular values. The 
condensers are paper, mica and ceramic, some 
are older types and shop soiled. 

RESISTORS OR CONDENSERS, 

12/6 per 100. 

Post and Packing 2/9 extra. 


Postage: N.S.W., 2/6; 
Interstate, 4/6. 

150 x 150v. Sec. with 6.3v 

Postage: N.S.W., 2/6; 
Interstate, 3/6. 


NEW PER-MAG SPEAKERS by Australia's leading Manufacturer 

AT LESS THAN HALF PRICE (We cannot advertise the name) 

3i in Per Mag. 22/6 I 6in x 9in Per Mag. 37/6 

^5in Per Mag. 27/6 | 6in x 9in Per Mag Hvy. dty. 15 ohm 38/ 

5in x 7in Per Mag . 32/6 8in per Mag . 37/6 

Post and Pack. 3/6, NJS.W.; Inter. 4/6 I Post and Pack. 5/- N.S.W., 7/6 Interstate 

12rn Per Mag .... \67/6, Post and Packing 7/6 N.S.W., 10/- Interstate. 

Speaker Transformers for above 6T, 5T or 7T 10/- 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carlson 
who have ceased the manufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly I.R.C. and morganite in valu es from 200 ohm. to 5 meg in L 1 and 2 watt ratings 
and include some wire wound resistors. List price, £4/10/- per 100. Our Price, 20/- per 100. 

Post and packing, 2/6 extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price, £5/10/- per 100. Our Price, 20/- per 100. Post and packing, 3/6 extra. 

The potentiometers are all current types and include switch pots, and dual concentric. 

List price, £6 per dozen. Our Price, 25/- per dozen. Post and packing, 2/6 extra. 

^ or a period with each lot of resistors, condensers or potentiometers purchased we will sup- 

FnBZt ply free a LJ.C.C. multiple electrolytic condenser 75 mfd plus 25 plus 5 plus 5 at 400 V.W. List 

* IRAiin price 22/ _. 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal Pick-ups and Sapphire Styli have Just been superseded. We are selling same 
at LESS THAN HALF PRICE. Available in STEREO at *12/15/-. 

POST AND PACKING EXTRA, N.S.W. 15/-, OLD., VIC., TAS., 22/6, W.A., S.A., 30/-. 

NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos" pick-ups are fitted with GP50 crystal cart¬ 
ridges, sapphire stylus and plastic arm with mounting base .. 12/6 

Post and Packing 2/-. 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7,000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions. 

5V4in x 3Viin, with 5/16in spindle.37/6 

Post, N.S.W. 5/-; Post, Interstate, 8/6. 

NEW 4-SPEED STEREO 

PLAYER F.O.R.£8/15/0 

NEW STEREO CHANGER. 

4-SPEED F.O.R.£10/15/0 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 3/9 

TYGAN AND SARLON SPEAKER GRILLE FABRIC 

54in wide. List price 60/- per yard. To clear at 30/- per yard. 

Postage and packing N.S.W., 3/6i Interstate, 4/6. 

LEADER SIGNAL GENERATOR ISG11 

240V A.C. operated, 6 band 120KC to 390 Megs. 
Provision for crystal. % * i « c / 

Post N.S.W. 7/6; Interstate 12/6. fc 1 O/ 1 5 /- 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 2/; Inter¬ 
state, 2/. Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. Post, N.S.W., 7/6; Interstate, 10/. ^ 

A 9 above, 6 or 12 v., at 2 amp, 27/6. Post* N.S.W., 3/6; Interstate, 4/6. Trans¬ 
former for above. 37/6. Post; N.S.W., 3/6; Interstate, 4/6. 

NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3in x 3Viin, ere 1-12 h.p. 
but are only suitable for intermittent uie. 29/6. Pout 
N.S.W. 3/6. Int. 5/. 

NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pln, 6v. 7/6. 
Post and Packing 2/. 

NYLEX HOOK-UP WIRE, Single .028, 14/ per 100 yardt. 

Post N.S.W. 5/i Interstate 7/6. 


NEW GARRARD TAPE DECKS 

AT LESS THAN HALF PRICE 



SINGLE SPEED 32in takes 
4in spools. Two motors, 
simplified controls, supplied 
with tape £9/19/6: Post and 
packing N.S.W. 12/6. Inter¬ 
state 20/. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


POST 

EXTRA 


100 mfd 400v. 9 6 

70 mfd + 30 mfd 400v. 9 4 

100 mfd + 200 mfd 350v.12 6 

50 mfd 12v. . —' •. 2 @ 

64 mfd 350v. 7 « 

16 mfd 4- 8 mfd 300v W. 7 4 

7 0mfd + 25 + 5 -f 5 400 v W .... 12 6 _ 

‘ SINGLE TELESCOPIC AERIAL 

Closed 12in extends to 34in. 9/6. Post 1/ extra. 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


NEW AMERICAN 
TWIN TELESCOPE TV AERIALS 

Extends to 36in each section 
can be used singly for car or 

portable radio.20/ 

POST 2/-. 



25 WATT.*25/17/6 

15 WATT. *19/17/6 

Pott Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Post. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
required at 20/- extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6B05 valves in push-pull output. 

12in speaker for above (10 watt). 67/6 

Crystal Microphones for amplifier.47/6 
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GERNSBACK LIBRARY 

The Complete Electronics Bookshelf 




now offers the elecfronic 
series bookshelf 

Basic TV Course 

BY GEORGE KRAVITZ 

A book on TV as it is today. Even 
transistorised portables are discussed. 

A thorough practical discussion of 
circuit operation, sync methods, 
sweep systems, tuners, amplifiers, 
variations in power supply styles. 
Presentation of technical detail in 
easy-to-follow writing style. 

—No. 105. 

Basic Radio Course 

revised and enlarged ed.) BY JOHN T. FRYE 

The original sold out through eight 
printings. Everything—Ohm’s Law, 
capacitance, tubes, transistors and 
how they work in a receiver — 
practical servicing techniques — dis¬ 
cussed in a light-hearted style that 
makes what’s being taught stick. 

—No. 104. 

The Oseillnsrooe (revised edition) 

I he oscilloscope BY GEORGE ZWIC k 

Enables technicians to become mas¬ 
ters of the scope. Incorporates new¬ 
est uses and techniques. Fully il¬ 
lustrated. 

—No. 108. 


Basic Transistor Course 

BY PAUL R. KENIAN 

Teaches transistor fundamentals 
clearly, simply. Discusses transistors 
all the way from elementary circuits 
to radio receivers. 

—No. 111. 

Basic Industrial Electronics Course 

BY ALFRED HAAS 

Reduces apparently complex indust¬ 
rial electronic devices down to size. 
Describes assembly and mainten¬ 
ance. A key to a new, profit-making 

field. —No. 109. 

TV Trouble Analysis 

BY HARRY MILEAF 

Fix TV troubles in any set fast, by 
knowing what symptoms look like 
and what causes them. Clarifies how 
and why components and circuits 
fail. —No. ioi. 


Basic Math Course for Electronics 

BY HENRY JACOBOWITZ 

Gives electronics men a useful work¬ 
ing tool in any situation. Clear and 
informal description of fundamental 
electronics math. 

—No. 100. 

Basic Audio Course 

BY DONALD C. HOEFLER 

Audio high fidelity systems from 
pre-amp to speaker. Covers funda¬ 
mentals, the nature of sound equip¬ 
ment, an analysis of sound recording 
techniques. 

—No. 66. 

Transistors 

How to test transistors and build 
the equipment you need to do it — 
plus interesting all-transistor equip¬ 
ment. All bench-tested. 

—No. 94 


PRICE LIST — GERNSBACK SERIES 


GL 54. Probes . 28/9 

55. Sweep and Marker Generators for TV 

and Radio . 28/9 

56. High-Fidelity Circuit Design . 68/6 

57. The V.T.V.M.28/9 

58. Maintaining Hi-Fi Equipment . 33/6 

59. Servicing Record Changers . 33/6 

60. Rapid TV Repair . 33/6 

61. Transistor Techniques . 17/3 

62. TV. It’s A Cinch . 33/6 

63. Transistor Circuits . 31/6 

64. Understanding Hi-Fi Circuts. 33/6 

65. Servicing Color TV . 33/6 

66. Basic Audio Course . 31/6 

67. Elements of Tape Recorder Circuits . . 33/6 

68. TV and Radio Tube Troubles. 33/6 

69. Electronics Hobbyists Handbook .... 28/9 

70. Electronic Puzzles and Games . 22/6 

71. H. A. Hartleys Audio Design Hand¬ 
book . 33/6 

72. Oscilloscope Techniques . 33/6 

73. Audio Measurements. 33/6 

74. Model Radio Control . 30/0 

75. Transistors Theory & Practice 2nd Edit. 34/0 

76. Servicing Transistor Radios . 33/6 

77. Guide to Mobile Radio. 32/6 

78. Rapid Radio Repair . 33/6 

79. Designing & Building Hi-Fi Furniture 33/6 

80. Stereo, How It Works . 33/6 

81. Printed Circuits . 33/6 

82. Tubes and Circuits. 39/9 

83. Fun With Electricity . 30/0 

84. Marine Radio for Pleasure Craft .... 34/0 

85. How to get the Most out of Your 

VOM . 33/6 


87. Practical Auto Radio Service 

and Installation . 34/C 

88. Introduction to Hi-Fi . 36/S 

89. Transistor Projects . 33/C 

90. Hi-Fi Made Easy . 33/C 

91. Radio Control Manual . 36/S 

92. Fundamentals of Semiconductors .... 34/C 

93. Radio Control Handbook . 57/C 

94. Transistors . 22/< 

95. New Shortcuts to TV Servicing 2 Vols 68/( 

96. How to Fix Transistor Radios and 

Printed Circuits 2 Volumes . 68/< 

98. The Story of Stereo . 34/( 

99. Industrial Electronics Made Easy .... 45/< 

100. Basic Maths Course for Electronics . . 51/! 

101. TV Trouble Analysis. 36/' 

102. Practical TV Troubleshooting . 26/! 

103. Hints and Kinks for TV, Radio, Audio 26/! 

104. Basic Radio Course (revised ed.) .... 47/» 

105. Basic TV Course . 47/ 1 

106. Fun With Radio Control Models .... 36/ 

107. Radio Servicing Made Easy 2 Vols. 79/ 

108. The Oscilloscope (revised ed.) . 41/ 

109. Basic Industrial Electronics Course . . 47/ 

110. Electronic Design Charts . 68/ 

111. Basic Transistor Course. 47/ 

112. Learn Electronics by Building . 44/ 

113. Elements of Electron Physics . 45/ 

114. How to Make Money Operating Your 

own Radio and TV Business. 33/ 

115. Horizontal Sweep Servicing Handbook 47/j 

116. Getting Started With Transistors .... 45/ 

117. How to Build Tiny Electronic Circuits 47/ 


Obtainable through your local Bookseller and Stationers 

Distributed by ELECTRONICS PUBLICATIONS (AUST.) 
P.O. Box 107 Riverwood, N.S.W. 
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RADIO AND 
ELECTRONICS 


JMDERSTANDING TELEVISION, by J. R. Davies. 
Published by Data Publications Ltd., London. 
Hard cover. 504 pages, B'ain x 5in. Liber¬ 
ally illustrated with diagrams. Australian 
price, approximately £2/15/. 

This book is based on a series of articles 
which appeared originally in the British monthly 
magazine, “The Radio Constructor.” Completely 
•evised and brought up to date by the author. 

:hey now include such latest British activities 
is the 625-line UHF system and the N.T.S.C.. 
5ECAM and PAL colour systems. 

This fact removes what was once a serious 

Jbjection, in Australia, to English textbooks, 
rhat the circuits they described differed markedly 
tom our own in such matters as intercarrier 
sound, AGC systems modulation polarity, sound 

ietectlon. etc. Since the new 625-line system 
s virtually identical to our own circuitry for it 
'ollows similar practice. 

As the title implies, the author's aim has 
seen to explain the functioning of the television 
system. The material is presented at a moder- 
itely advanced theoretical level — but without 
■nathematics—and involving essentially practical 
:ircuits. It presupposes a reasonable knowledge 

of electronic components and circuits as might 
oe acquired at the “radio’’ level. 

The first chapter explains the principle of 
scanning, first mechanical then electronic, and 
arogresses to practical television waveforms and 
tow these are used to transmit the television 
sicture. It is really a condensed description of 
:he transmission end of the system. 

The remaining chapters from two to 12 deal 
with individual sections of the receiver: The 
lathode Ray Tube. The Tuner, I.F. Stages. Audio 
ind Video Amplifiers, Horizontal and Vertical 
sawtooth Generators, Deflection Output Stages, 
yoke Assembly, Synch Separation, Flywheel 
synch, A.G.C., Power Supplies, and Aerials. 

Chapter 13 is devoted to Colour, both basic 
arinciples and typical systems, and an appendix 
deals with UHF techniques. 

The text appears to be well written and the 
iubjects adequately covered. We could find only 
one omission worthy of note: There appears to 
oe no reference in the Flywheel Synch chapter 
:o the popular synchroguide circuit. 

For anyone wishing to “convert’’ from radio 
o TV. this book would appear to offer good 
alue for money, particularly for those who 
ppreciate a simple, straightforward approach. 

Copies received from the Technical Book and 
Magazine Co., 295 Swanston Street. Melbourne, 
nd Electronics Publications (Australia), P.O. Box 
07. Riverwood, N.S.W. (P.G.W.) 


'RACTICAL WIRELESS. RADIO AND TELE¬ 
VISION REFERENCE DATA, compiled by J. 
P. Hawker. Published by George Newnes, 
Limited, Tower House, Southampton Street. 
Strand, London. Hard cover S^in by 9in, 
96 pages. English price, 10/6. 


This book is one which should appeal to the 
mateur enthusiast, as well as the professional 
erviceman. As the title indicates, the author 
as compiled a reference book which covers 
lany aspects of electronics- No space is 
•asted in drawn-out explanations, the informa- 
cn being set out as concisely as possible without 
lissing details. 


A simple beginning is made with the various 
Dlour codes for components, followed by formu- 
e varying from Ohm s Law to speaker crossover 
;tworks. Frequency and wavelength conversions 
e covered together with the calculation of 
?rial sizes for normal shortwave applications, 
ircuit symbols and abbreviations are listed with 
chapter discussing amateur radio based on 
inditions in Great Britain. 

A very useful piece of data for those servicing 
immercial communications receivers is a com- 
ehensive list of Intermediate frequencies for 
ese receivers. There is also mathematical data, 
garithms, anti-logarithms, etc., and valve and 
ansistor data. 

A very handy reference book, which we can 
commend to our readers. Our copy direct 
Dm the publishers. (K.W.) 


★ ★ ★ 


tACTICAL HAM RADIO PROJECTS, by Charles 
Caringella. Soft cover, 128 pages, S^in by 
S^in. Published by Howard W. Sams and 
Co. Inc., of Indianapolis, rndiana, U.S A. 
Well illustrated with clear photographs. 
American price, 2.50 dollars. 

In all, 12 interesting constructional projects 
* the radio amateur operator are featured in 
s publication, one project per chapter. Each 
oject is clearly explained and the circuits, 
mplete with photographs of the completed art- 
e, should allow the prospective builder to pro- 
ce exact replicas of the original. 

The projects In chapters one and three are 
ated to the higher-powered American amateurs, 
ing an All-Band 500 watt Linear Amplifier and 
!-Band 500 watt Antenna Tuner. However, the 
nainder of the chapters deal with equipment 
table for Australian conditions. 

The equipment dealt with is as follows: 2-meter 
3 Mixer and Linear Amplifier. Electronic Keyer 
CW, Deluxe 6-Meter Mobile Transmitter, 
ansistor Mobile Modulator and Power Supply, 
insistor 2-Meter Superhet Receiver. VFO for 
2 and 1.25 Meters. Transistor Dip Oscillator, 
vleter Transceiver for Mobile or Fixed Station 
eration. Transistor 6-Meter Handle-Talkie, and 
>nitor Scope for SSB and AM. 


DICTIONARY OF ELECTRONICS, by Harley Car¬ 
ter. Published by George Newnes Limited, 
Tower House, Southampton Street, London. 
Hard cover 5in by T^in. 410 pages. English 
price, £1/15/. 

This book gathers the technical language of 
electronics between its covers and endeavours to 
give a short and clear explanation of each term. 
It is presented in dictionary form, listing these 
terms from A to 2. with several illustrations to 
help clarify the explanations given. 

While possibly not of great interest to the 
protessional man in electronics, it may find some 
value to the technician, etc., in a trade which 
occasionally crosses the path of electronic control 
devices and other supplementary branches. 

A small appendix gives additional data on 
circuit symbols, abbreviations, colour codes, con¬ 
version tables and valve bases. Our conclusion 
. . a well-written technical term dictionary. 

Our copy direct from the publishers. (K.W.) 

★ ★ ★ 


NEW SHORT-CUTS TO TV SERVICING, Volumes 
1 and 2, by Leonard C. Lane. Published 
by Gernsback Library, Inc., New York II. N.Y. 
Soft covers S^in by S^in, 160 pages each 

.— -throughout. Aus- 

£3/8/ 


volume. Well illustrated 


ugh 

tralian price for set of two volumes, 
plus postage, 1/9. 


It is quite common when reviewing American 
publications dealing with TV servicing to find 
that the text consistently refers to TV manu¬ 

facturers' chassis by type numbers. While bene¬ 
ficial to the American serviceman, this is of 

little value to his Australian counterpart. It 
is refreshing, therefore, to find that the two 
volumes listed above do not adopt this principle. 

The author has set out to lead the technician 
step by step through the various stages of a 

TV set. explaining common faults, the analysis 
of possible causes and the rectification of the 
trouble. Each chapter is a wealth of Information, 
the author not being content to explain only one 
cause of a fault, but endeavouring to cover all 

probable circuit failures. 

Volume I of the set has six chapters covering 
portions of the TV receiver. These chapters cover 


FREE BOOKLETS——! 

S We recently received from Manufacturers ( 
S Special Products Pty. Ltd. (MSP) two pamph- * * 
S lets entitled “High Fidelity” and “Hl-Flux 
> Speakers and Transformers." 

Z The former contains recommended enclosure < 
4 designs for a two- and four-speaker network. < 
4 which will be of interest to many. The < 
4 latter pamphlet fists the specifications of the < 
4 standard types of speakers and transformers. < 
These are being released through radio J 
► parts distributors and are also available free . 
7 from the publishers, at 47 York Street. , 

, Sydney. , 


the following: Front-end trouble. Troubleshooting 
the IF Picture Detector Defects. Automatic Gain 
Control, The Video Amplifier and Sync Troubles. 

Volume two also consists of six chapters, 
which cover the remainder of the TV set under 
the following headings: Picture Tube and Picture 
Tube Circuit Troubles. High Voltage Troubles. 
Deflection Troubles. Sound Troubles. Low Voltage 
Troubles and Miscellaneous Troubles. 

Certainly a publication which could be recom¬ 
mended to both beginner and experienced pro¬ 
fessional service technician. Our copy from the 
Australian distributor, Electronics Publications 
(Australia), P.O. Box 107, Riverwood, N.S.W. 
(K.W.) 

★ ★ ★ 


TUNNEL DIODES, published by Amalgamated 
Wireless Valve Co. Pty. Ltd., 47 York Street, 
Sydney. Soft cover, 8in by lO^in, 72 
pages with many illustrations. Australian 
price, 7/6. 

This booklet consists of material from “Radio- 
tronics." reprinted to form a handy treatise on 
the subject of tunnel diodes. This interesting 
subject is thoroughly treated in 10 chapters, start¬ 
ing from the basic theory' of how and why. 

Some idea of the information is contains may 
be obtained from the chapter headings, which 

include Switching, Microwave Oscillators. Micro- 
wave Amplifiers, and Microwave Converters. The 
booklet continues with discussion on the tunnel 
diode used as a high-current device together 
with novel applications and circuits. 

In the final chapter the tunnel diode is dis¬ 
cussed in relation to measuring circuits, followed 
by two pages of definitions related to this 
novel component. 

To sum up: A very useful collection of excel¬ 
lent articles, which go a long way toward ex¬ 

plaining a new and sometimes puzzling concept in 
a clear and straightforward manner. An ideal 
reference for the student or experimenter. 

Our copy from the publishers. (K.W.) 

★ ★ ★ 


TELEVISION SERVICE TRAINING MANUAL, by 
Edward F. Rice. Published by Howard W. 
Sames and Co., Inc., of Indianapolis, Indiana. 
Soft cover, 224 pages 5*ain by S’ain of 
text material with many illustrations. 


An impressive list of ideas and know-how 
ich should prove to have items of interest 
all amateur radio operators, no matter what 
ise of their hobby has the most appeal. 
:ommended reading. 

Our copy direct from the publisher. (K.W.) 
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This new book has been prepared to aid both 
experienced and beginning service technicians in 
tracking down and repairing TV troubles en¬ 
countered in everyday servicing. It uses pro¬ 
grammed servicing charts and key test points to 
present a simple and easy approach for analysing 


trouble symptoms and isolating the components 
at fault. 

The various chapters are: Introduction. No 
Raster, Sound Present, Loss of Vertical Deflec¬ 
tion. Raster Distortions. Insufficient Width and 
Height. Vertical Sync Failures, Horizontal Instabil¬ 
ity. Weak Or Missing Video, Failures In Low- 
Voltage Power Supply, Sound Failure, Video 
Alignment. Case Histories. A comprehensive in¬ 
dex is included at the rear of the volume. 

This is probably one of the best soft-cover 
books on TV servicing to be submitted for re- 
v.ew in some time. The text material is pre¬ 
sented In a clear, unambiguous manner and the 
author is obviously well versed in both the 
practical and theoretical aspects of his subject. 

Cur review copy came direct from the pub¬ 
lishers. but copies should be available from the 
local agents in due course. The American price 
is 3.95 dollars. (K.W.J.) 


★ ★ ★ 


UNDERSTANDING ELECTRONICS, by Jeanne 
Bendick. Published by Blackie and Son Ltd.. 
London. Hard cover, 189 pages, S'ain x 
S’ain. with simple explanatory drawings. 

This is not a text book in the true sense or 
the word, but a book which points out the fields 
where electronics is a moving force and how 
they are harnessed to perform their task. 

In simple language throughout, with no mathe¬ 
matics, the author sets out the explanations of 
the basis of electronics, its history, and many 
of its uses. The fields covered in the various 
chapters are, Electronics in Industry, Computers. 
Electronic Policemen, Electronics Guards Your 
Health, Electronics Entertain You, Electronics For 
Defence and Peace, and Atomic Energy. 

The final pages of this book are devoted to a 
small dictionary of electronic terms. Interesting 
reading and a “primer ’ for the non-technical 
reader in the field of electronics. 

Our copy from Technical Book and Magazine 
Co. P./L., Melbourne, price 20/6 plus 1/6 post 
and package. (K.W.) 


★ ★ ★ 


RADIO AND ELECTRONIC HOBBIES, by F. C. 
Judd. Published by Museum Press Limited. 
London, Great Britain. Soft cover, S^in by 
8 'ain, 160 pases. Well illustrated with 
simple diagrams. 

An interesting book in which the author has 
tried to collect under one cover the many 

branches of hobbies involving electronics. How 
well he has succeeded in this endeavour may 

be judged from the following list of chapter 

headings: 

Radio Receivers. High-Fidelity Sound Repro¬ 
duction, Magnetic-Tape Recording, Electronic 
Music and Musical Instruments. Transistor Cir¬ 
cuits, Radio Control For Models, Short-Wave 
Listening and Amateur Radio, Radio-Wave Propa- 
oation and Aerials, The Cathode-Ray Tube. Power 
Supplies, Test Equipment, Miscellaneous Electronic 
Circuits and, finally, Data Codes and Formulae. 

An impressive list of subjects, but each has 
been simply explained with text and easy-to- 
follow drawings. Naturally, complete coverage 
of all these subjects would not be possible in 
a publication of this size. However, we feel 
that the book certainly will set the reader on 

the right path when taking up any of the 
hobbies mentioned. 

There is also a valuable list of references 
to aid those who wish to pursue their studies in 
a chosen field. A recommended book for the 
novice hobbyist. 

Our review copy from the Technical Book and 
Magazine Company Pty. Ltd., 297 Swanston 
Street. Melbourne. The Australian price. 31/6 
plus 1/9 postage and packing. 

★ ★ ★ 


RADIO CONTROLLED MODELS, by A. T. Collins. 
Second edition, published by C. Arthur 
Pearson Limited, London, Great Britain. Hard 
cover, 7’zin by 5in, 192 pages, well illus¬ 
trated. 

This book gives well described constructional 
details of control equipment. The text matter 
is well covered in 18 chapters and the circuits 
shown appear to be quite sound designs. How¬ 
ever, we feel that the art as depicted in this 
book is slightly antiquated, in that all equip¬ 
ment still uses valves and only one fleeting 
reference is made to transistors. 

For the person Just starting the hobby of 
radio control models, this book could be a good 
reference and it would be nard to go wrong 
with any equipment described by the author. 

While slightly old-fashioned, we can recom¬ 
mend this book to the novice radio control 
hobbyist. Our copy came from the Technical 
Book and Magazine Company Pty. Ltd., 297 
Swanston Street, Melbourne. Victoria. The Aus¬ 
tralian price is 15/6 plus 1/6 post and package. 
—K.W. 

★ ★ ★ 


FACTORS IN EFFECTIVE COMMUNICATION, by 
Vol MoJesworth, M.A. Published by West 
Publishing Corporation Pty. Ltd., 1-3 Barrack 
Street, Sydney. Hard covers, 5in x T^in, 
100 pages. Price 20/. 

Mr Molesworth's latest book, as its title im¬ 
plies, is an examination of the various factors 
which play a part in determining the effectiveness 
of communication. As such, it should be of 
special interest to those of us in electronics 
who work in the sphere of “communications”— 
the factors determining communication effective¬ 
ness, not only affecting us as members of 
society, but also as people concerned with the 
efficient and (preferably) distortionless transmis¬ 
sion of information. The author should be 
familiar to readers from his contributed articles 
on logic and amateur equipment to "R, TV and 
H.“ 

Throughout its modest length, the book Is 
clearly written and seems to “practice what it 
preaches” fairly well, despite the fact that com¬ 
munication theory may still be regarded as an 
infant science somewhat encumbered with prob¬ 
lems of denotation and connotation. Many of 
the examples used to illustrate various points 
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for the closest approach to 
the original sound 


THE V E R S AT I LI T Y OF THE 


CONTROL UNIT 


are based on electronic matters, so that "com- 
munications" type readers should feel quite at 


home. 

The introduction is by N. R. Wills, M.Sc.. 
B.Ec., F.R.G.S., Professor of Business Administra¬ 
tion at the University of New South Wales. 
Professor Wills points out the value of effective 
communication in administration and recommends 
the book as a useful reference to business 
administrators. 

To sum up, a worthwhile addition to the 
literature in the field of communication theory 
and a book which should interest all who are 
involved in the transmission of information from 
one place to another . . . which includes just 
about all of us! (J.R.) 


HI-FI PROJECTS for the HOBBYIST, by Leonard 
Feldman. Soft cover, 128 pages, S’ain by 
S’ain, of text material with many illustra¬ 
tions. Published by Howard W. Sams and 
Co., Inc., of Indianapolis, Indiana. 

This book describes 18 different “add-on” units 
which the home constructor could build and 
attach to his Hi-Fi amplifier. The projects include: 
Loudness Control, Presence Control. Phono Pre- 


LUUUIICii L.LMIUUI, riCJCULC V.UIIII ui. rnuuu r I 

amp. Peak Power Indicator, Novel Infinite 
Baffle, Small Speaker Enclosure, Three Channel 
Stereo, Crossover Networks, Rumble Filter. 
Scratch Filter, Aural Balance Control and a 
Transistorised Mike Preamp. 

The construction and operation of each project 
is clearly and simply described, the book being 
aimed at the beginner rather than the tech¬ 
nically experienced. Although the book is of 
American origin, most of the parts used in the 
simple projects described should be available as 
over-the-counter items in this country. 

Our review copy came direct from the pub¬ 
lishers. American price Is 2.50 dollars. (K.W.J ) 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney. Telephone 29-1571 (3 lines) 

WRITE FOR free descriptive literature and name of your nearest 
QUAD Distributor , who will gladly demonstrate this equipment . 
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TV HOME-CALL SERVICE GUIDE, compiled I 
the Howard W. Sams Engineering Staff ar 
Howard W. Sams and Co. Im 


published by 
Indianapolis, Indiana, 


inaianapous, inaiana. ^ott cover. 5*2 
by 8 in, 192 pages. American price, 3.? 
dollars. 

This book is aimed directly at the Americ. 
market. Taking into account the multitude 
TV chassis in the American home, it attemc 
to list these by manufacturers’ brand and modi 
Each model is illustrated, giving valve placeme 
and location of controls. A brief breakdown 
common faults and cures are given for ea 
model, allowing a quick diagnosis of simp 
faults. 

As the book is so intimately bound to t 
American chassis, the value to an Australi; 
serviceman would be limited. (K.W.) 

Radio, Television & Hobbies, July, 19( 


B.B.C. HANDBOOK 1964, published by the British 
Broadcasting Corporation, 256 pages. 7in 
by 5in, soft cover. 

This book provides a comprehensive coverage of 
the activities of this vast organisation, both 
present and future. 

Listed below are the chapter headings and 
some of their content material. 

Television: Service, audiences, programs, sta¬ 
tions. 

Radio: As above. 

The Program Service To The Public: Regional, 
new, religious, educational, research, international. 

The External Service: Britain, output, news, 
overseas, engineering, audience studies, language, 
rebroadcasting, transcription and monitoring ser¬ 
vices. 

Engineering: Preparing BBC-2, research and 
development, radio, training, how to get the best 
reception, frequency allocations, maps, stations and 
studios. 

Reference: Constitution of B.B.C., councils and 
committees, contracts, copyright, staff, B.B.C. 
finance, costs, publications, tickets to shows, etc. 

Well Illustrated with photographs of programs 
and personalities, the “B.B.C. Handbook 1964“ 
is obtainable from B.B.C. Publications (Hand¬ 
book), 35 Marylebone High Street, London, W.l. 


FUNDAMENTALS OF SEMI-CONDUCTORS, b> 
M. G. Scroggie. Soft cover, 160 pages 
5 ’ain by 8 * 2 ^, well illustrated. Publishe* 
by Gernsback Library, Inc., New York, N.Y 
Distributed by Electronics Publications (Aus 
tralia), P.O. Box 107, Riverwood, N.S.W 
Australian price £1/14/- plus 1/3 postage. 

This book is well titled. Using simple languag 
throughout, it initiates the beginner into th 
mysteries of the various semi-conductors. A 
with most similar books the early chapters ar 
spent explaining atomic structure, energy, am 
matter. This is followed by a discussion of th 
elements normally used in the construction c 
semi-conductor devices. 

Chapters four and five deal with the combina 
tion of these elements and the resulting develop 
ments when they are combined. Also outline 
is the hole theory of semi-conductors. 

Practical applications of the simpler semi 
conductor devices are discussed in chapter 6 
These applications are based on diodes and rect 
fters. Power rectifier circuits are analysed an 
illustrated together with demodulators and mode 
lators In radio frequency devices. The manufac 
ture of these types of semi-conductors is als 
covered in this chapter. 

A full coverage of transistor theory, types, an 
manufacture is given in chapter eight. Mentic 
is also made of the tunnel diode. The followin 
chapters give details of photocells, varistor 
thermistors, and other semi-conductor devices. 

A very practical book, devoid of mathematic 
and recommended for the beginner for its cle; 
explanations of semi-conductor theory. Our cor 
from the distributor. (K.W.) 


Used with two QUAD 11 
power amplifiers, the 
unit will in addition 
accommodate all forms of 
Stereo programmes with 
all the necessary 
facilities for that 
medium. Whilst providing 
extreme flexibility— 
the push buttons, for 
example, provide 
nineteen different 
services—straightforward 
and logical control 
has been maintained. 


Used with a single 
QUAD 11 power amplifier 
the unit provides 
every facility and 
refinement necessary 
for highest quality 
monaural reproduction. 














CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum sixe of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the August issue must reach our 
office before July 8th. Address your advertisement to THE ADVERTISING MANAGER, RADIO, TELEVISION & 
HOBBIES, Box 2728, G.P.O., SYDNEY. 


FOR SALE 


^TRANSISTOR RADIO REPAIRS. All makes 
1 of Japanese sets repaired. We have most 
spare parts, but for use in repairs only. Send set, 
less leather case, by reg. post from anywhere in 
Australia. 7-day service, “toughies” take a little 
longer. We also repair Jap gramo motors to 
keep correct speed. Peter G. Broughton, 209 
George Street, Sydney. Phone 27-5831. 


CELL. All back issues “R., TV and H.” in stock 
** at all times, 1939-1955 copies. 1/6 each; 56- 
58, 2/ each; 1959 on, 3/ each. Post incl. Phone, 
write or call. T. Weir, 56 O’Connor St., Haber- 
field, Sydney. 71-2569. Wanted to buy copies. 


TJHER AUTOMATIC TAPE RECORDERS. 

^ For those who want the ultimate in perfection. 
Sound operated relays, built-in 2-channel mixer, 
auto, slide projection, 4 heads, 4 track, 4-speed, 
A and B monitors, reverb., echo, stereo, mono 
freq. range to 20Kc, plus or minus 3dB, dynamic 
range to 60dB. Wow and flutter less than .15 
per cent, channel sep. 50dB, V.U. meters, auto 
rewind clutches for tape protection, sound on 
sound, gold relay contacts, auto torque controls, 
remote control rewind playback recording stop and 
start, disconncctable auto recording level control, 
batt. and AC operation, etc., etc. German made 
light and compact. You will never see mere 
features or quality for your money. Push-button 
control, a dream to operate and own. Prices from 
£145 to £250/10/. N.S.W. Distributors: Tomlin’s 
Radio, 528 Liverpool Road, South Strathfield, 
642-4215. Country and Trade enquiries welcome. 


QILICON DIODES. Guaranteed, tax paid, post 
** free. Abs./Max. rating: 

50PIV/750mA: 2/3, 10 for 15/. 

400PIV/750mA: 6/10, 10 for 53/3. 

SPECIAL: IN2070 (400PIV/750mA), excellent 

epoxy: 8/1, 10 for 70/. 

600PlV/750mA: 11/4, 10 for 87/6. 
50PIV/3Amps: 5/8, 10 for 35/. 

400PIV/3A: 18/, 10 for 116/8. 

50PIV/12A: 21/6, 10 for 140/. 

Germanium Diodes: 3/, 10 for 25/. 

Many other ratings available. Watch us grow! 
ELECTRONICS ASSOCIATES, 76 View Street, 
Hobart, Tasmania. 


TAPE RECORDER BARGAINS. New and used 
A machines. Buy from a technician, not a 
salesman. Free technical advice. All repairs and 
iccessories. Recorders, wanted to buy, any con- 
lition. Country inquiries welcomed. “Tomlin’s 
Radio,” 528 Liverpool Road, South Strathfield, 
V.S.W. 642-4215, Sydney. 


TYRGAN COMPONENTS. Send for our illus- 
trated catalogue listing parts, kitsets. circuit 
lata and electronic organ keyboards, pedal boards, 
ontact wires, wiper plates, contact blocks, stop 
witch, stop tabs, piston switches, coupier switches, 
nulti-type relays, toe pistons, expression controls, 
olenoids, etc. Also many sund-ry parts, such as 
elt strips, springs, felt washers, threaded rods 
nd components for pneumatic actions. 

For the benefit of experimenters, we list sets of 
ata sheets available for several different designs 
f organs. 

Alan Douglas, a transistorised design, and the 
Hyne Organ construction kitsets. 

“Harmonics” pe-assembled units and complete 
rgans. 

Please send 5/ cheque or postal note to cover 
art cost of printing and posting. PESKA PTY. 
TD„ P.O. Box 306, Frankston, Vic. 


RECORDING TAPE: Top quality American 

^ Mylar base 1800’ on 7in reels 42/. Post 
ee. Kirribilli Radio, 14 Ennis Road, MUson’s 
>int, N.S.W. 


URPLUS STOCK. NEW. 

IA4P. 2A6. 6AQ8. 6AM8A. 6AR5 2/. 524, 
^B8. 6AQ7. 4/. 6AG7. 6AM5. 6AM6. 6BQ6A. 
•4A. 10/. Car radio complete with aerial, suit 
orris Oxford, Austin Freeway, 59 Consul, Zephyr, 
25. Condensers, 36 asst, types and values. 20/. 
hand Presto cutter heads ID.IC. £5/10/. Thou- 
nds of lines available, free quotes to Renata 
oducts, Box 1632M G.P.O., Adelaide. Freight 
d packing free. 


RECEIVER BC-224, 12V. DC, original condition, 
k £30. 42 Cambridge Ave., Vaucluse, N.S.W. 
-3264. 


[ALLICRAFTER deluxe SX-62A. FM-AM-SW. 
*• Receiver, new, complete with R-48 speaker and 
5V. Transformer, cost over 500 dollars U.S.A. 
pe recorder Telefunken 76-four track two 
:eds, as new (cost £142), with speaker and 
)es. Offers to Henry A. Sladecek, Youngal P.O., 
. Khancoban, NvS.W. 


FOR SALE 

OCA-AR88D RECEIVER, with Cent. Elec. S.B. 

Slicer, 0.5/32MC. Good for SSB-AM-CW, 
£95. “Sideband Package,” excellent appearance, 
working 80-40-20, provision for 15-10 SSB-CW- 
AM, Vox-PTT, good components, Eddy. S.R. dial, 
spare 6146, £65. A. Roudic, Croydon Way, Croy¬ 
don., Victoria. 72-3-3307. 

/^OLLINS T.C.S. 1.5-12 megs 12 volts, complete 
^ installation recently serviced. Best offer over 
£50. Watt, Sydney XL1178. Business BW6548. 

J EAK, Stereo 20, amp., “Point-one” pre-amp., 
Garrad 4H.F player, G.E. mag. cart., custom 
A.M. Tuner. Ccst £222, sell £120 complete, 
freight free. Leonard, Glencoe West, S.A. 

JJEATH s.ereo tape amplifiers. Variable bias. 
** Compensation, etc. Power supply with 2 out¬ 
lets. Ccllaro 4 track deck all in cabinet. £85. 

Phone 544 5054, 13 Narrak Rd., Balwyii, Vic. 

ENCLOSURES. 8in Wharfedale D.P. Type en- 
closures. 665-4261, Sydney. 

B/JODEL compound marine engine castings, detail 
blue print. Bolton, 72 King Street, Sydney. 

Ca’alogue 7/. 

A MPLIFIER, 7 watt tape, built-in radio. Used, 
in good order. Plus B.S.R. tape deck. New. 
tape and mike. Lot £30. 36in electric, R.C. model 
’aunch. Complete, transmitter and receiver. New, 
£40 lot. R. Wheeler, 4 David St., Mt. Pritchard, 
N.S.W. 

Tl/JAIL ORDER SPECIALS: 

GARRAD: Auto slim mod 105 stereo record 
changers 11 gns. Post and packing extra:— 
N.S.W. 15/; W.A. and S.A. 30/; other States 22/6. 
TV Va’vcs. new, guaranteed. 

1B3, 1S2, 6AL3, 6BQ7, 6CG7, 12AU7 .. .. 11/. 
5Y3. 6N3. 8/; 6BX6, 10/; 6EA8, 6EB8 12/. 
6GV8, 6GW8. 13/; 6HG8, 14/6; 6DX8, 15/6. 

New Electrolvtics. 

lOOmf x 350vw, 15/; lOOmf x 200vw, 10/; 

lOOmfd plus lOmf x 350vw, 18/. 

Record : ng Tapes: Send for list of specials. Please 
add pos'age on all orders. Professional TV Ser¬ 
vice. 18 Murdoch St., Turramurra. N.S.W. 

RflOTOR SPEED CONTROL of universal motors. 
*** Instantly variable speeds for all power tools. 
Also dims incandescent lamps. £20/10/ post 
paid. Qik Fire Systems, 919 Forest Road, Lugamo, 
N.S.W. 53-9377. 

V7ALVE TESTER. Up-to-date. Mutual conduct- 
Y ance, precision U.S.A., with multimeter, 
£48. 2/124 Old South Head Rd„ BeHevue Hill, 
N.S.W. FW3850. 

pOR SALE: 2 only 5 C.ft Q’land Maple 
* polished enclosures. D/port back, sand-filled 

front. £15 ea. Howe, 38 Chisholm Av., Belmorc. 

"TELEVISION TEST EQUIPMENT: TV Sweep 
* Generator, A.W.A. type A56036; TV Cali¬ 
brator, A.W.A. type A56057: Oscilloscope, 
A.W.A. type 1A56031; Voltohmyst. A.W.A. type 
A56010; Valve Tester, Palcc type ET4a. All the 
above instruments arc in perfect working order 
ar.\l arc complete with instruction books, test 
leads, EHT, HF, and low capacity probes, etc. 
Price for the lot, £250, or best offer. As this 
equipment represents a complete TV service work¬ 
shop. items will not be sold separately. W. C. 
Middleton, 22 Belmont Rd., Croydon, Victoria. 

KTEW OC71, 72, 73, SFT152. 122, 2N217, 8/6 
ea. OC44, 45, 2N269S, SFT108, OA210, 211. 
10/ ea. OC171, 2N370, 371, AF116, 117, OA31, 
BYZ13, 15/ ea. 2N301, 250. 21/ ea. OC28, 29, 
35, SFT240, 25/ ea. OA81, 85, 4/ ea. or equiva¬ 
lents. Add 1/6 post and pack. A.C.E. Electronics, 
Box 1452L, G.P.O., Adelaide. 

CTOP PRESS: CAR THIEVES, PANIC!! High- 
way patrol car alarm and engine immobiliser. 
Suitable cars, diesels, motor cycles, scooters. 
Tampered vehicles sounds alarm, cuts engine. Fit 
yourself. Special key air-freighted direct from 
England, £6/10/. Terms W. O’Keefe, P.O. 
Waver ley, N.S.W. 

PUBLIC ADDRESS. Men all over Australia! 

* Write and let us place you on our mailing 
list for the latest products in Public Address. 
Australian agents Turner streamlined desk, press 
to talk, crystal or dynamic desk mikes and de¬ 
monstrator’s mikes. Geloso loud hailer, Geloso 
10 and 20 watt transistor amplifiers for battery 
or mains operation, Geloso dynamic cardioid 
microphones at an amazing low price, Hodges 
speaker stands, 8in speaker flares, flush mounting 
ceiling speakers, low low prices. Hodges Sound 


Systems, 126 Buckingham St, Sydney, N.S.W. 


FOR SALE 


OLAYMASTER 8W P.A., Hifi amp., mic. and 
* stand, £18. M.S.P. 12in, 6in speakers, £6 
two. 4 tr. erase head, £4. Hitachi 7, £7. Somer¬ 
ville, 4 Tenilba Rd, Northbridge, Sydney. XL1048. 


READER SERVICE 


OENDIX radio compass, automatic and manual 
types, repairs and spares. 42 Cambridge Ave., 
Vaucluse, N.S.W., 37-3264. 


pLECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us! Send for 
initial information on the superb S’chobcr (U.S.A.) 
build-it-yourself kits. No stamps required. The 
Electronic Organ Co., 11 Cadow Street, Pymble. 
N.S.W. (Mail only.) 


pEPAIRS to receivers, transmitters; construction, 
testing, TV alignment, Xtal convs., any fre¬ 
quency, £18/10/ plus tax. Eccleston Electronics, 
146A Cotham Road, Kew, Vic. 80-3777. 


T^TICROGROOVE discs from your tapes, also 
^ tape copying service. Highest quality discs 
at all speeds. Prompt service. Moderate charges. 
Country and interstate inquiries welcomed. Vita- 
tone Recording Studios, Box 18, Post Office, 
Lane Cove, N.S.W. Phone (Sydney) 42-6154. 


I EARN Radio, TV, Electronics. Write School 
, ®“ 4 of Electronics, 3 Broadway, West Pymble, 
Sydney, N.S.W. Correspondence only. 


AWN A TAPE RECORDER? Then you are. 

halfway to the wonderful world of tape- 
sponding. Write for full details of our activities 
to the Hon Sec., Graham Lowe, The Australian 
Tape Recordists’ Assoc., P.O., Box 67, Eastwood, 
N.S.W. 


JOIN the Australian Tape Correspondence Society 
** and receive pre-rccoided tapes from the 
“Tape Library.” Join now to reserve your tape. 
Write or call, 37 Lithgow St, St. Leonards, N.S.W. 


EVENING College Class, the construction and 
repair of Radio and TV Receivers, equipment 
available for practical work. Radio control- of 
models, etc. No exams. Inquiries Westmead 
Evening College. Phone 631-8541, N.S.W. 


WANTED 


W ANTED: Cheap 11 Aust. transceiver, complete 
in working order. K. Paterson, 44 Chis¬ 
holm St., Ainsile, A.C.T. 


W 


ANTED: Pair imported 10W 800 ohm speak¬ 
ers. M. Prins, 1 Cave Rd., W. Moonah, Tas. 


\X7ANTED, at any rcas. cost, 2 G.E.C. Metal 
Cone Speakers. Sona, 24 Clifton St, Waver- 
ton. N.S.W. 


TENDERS 


TSJAMOI VALLEY COUNTY COUNCIL. 

Tenders are invited and will be received by 
the undersigned until 12 noon on Monday, 13th 
July, 1964, for the purchase of Radio Trans¬ 
ceivers 2-10 M.C., F.O.R. Bourkc. 

1 Weston type L25B—25W base AC/DC. 

1 Weston type LM6—25W base AC. DC. 

I Weston type LM9—5W mobile, plus antenna 
and microphone. 

1 Weston type LM16—20W mobile, plus antenna 
and microphone crystals for operation on 

3848 Kcs. are fitted. 

The equipment may be inspected at the 
BOURK.E depot. The highest of any tender not 
necessarily accepted. Box 175, Post Office, 
Narrabri, 6N, N.S.W. 

H. G. WICKHAM, County Clerk. 


POSITIONS VACANT 


OART-TIME JOB after hours or weekend for 
* top mechanic on amplifier systems. Family 
man preferred. Phone 56-3576, Mr Langenberg, 
N.S.W. 
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“Back of the Book" HI-FI NEWS 

A last page Report on new and interesting equipment 
from world famous manufacturers. 



invented by and manufactured 

of the Royal 


to the rigid requirements 
Radar Establishment, U.K. 



ramdeck 

Tape Recorder 




Slip the Gramdeck on to your turntable and you have the finest 
tape recorder you’ve ever heard; lift it off and your gramophone 
is ready to play records again. The unique Gramdeck consists of 
two self-contained units — the tapedeck which is placed on the 
turntable — and the compact Control Unit (4” x 7” x 3f”) with 
control dial for Play, Record, etc. Also included is the sensitive 
Lustraphone Moving Coil Microphone. 


Imported from England and sold Direct 
at half the normal cost . 


£ 24 / 10 /- 


DUAL 1009. One of the few high fidelity 
record changers of truly professional quality. 
Studio-type metal tonearm; 71bs. turntable 
of non-magnetic metal; heavy-duty 4-pole 
asynchronous motor. From £47/15/*. 



TRIO W45A. Twin 18 watt pre-main stereo¬ 
mono deluxe amplifier with all tape and 
other attachments for AM or FM tuners, 
speakers, earphones. Scratch filter, rumble 
filter, loudness control, unique balance 
motor control; separate bass-treble controls; 
13 valves including 4x6BQ5. £96/10/-. 



RADFORD Bookshelf Speakers, 20” x Ilf’ 
x 7”. Response 40.16,000 with 25 R.M.S. 
power handling without breakup. 160 
ohms. £75. 




For details of the full range of all the above equipment, write to: 

ASDIC STEREO SPECIALISTS 

166 GLEBE ROAD, GLEBE, N.S.W. Telephone 68-1014 

BRISBANE AGENCIES 

16 STANLEY ST., SOUTH BRISBANE, QLD. Telephone 4-5466 


Printed and published by Sungravure Pty. Limited, of Mentmore Avenue, Rosebery, at Mentmore Avenue, Rosebery. 



















YOU 

CAN EARN 
BIG MONEY 


TELEVISION 


ASK YOURSELF THESE 
3 QUESTIONS! 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man ... but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men . . . the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental . principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RAPIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 


PTY. LTD 

S. & A. BANK BUILDING, 


NAME . 

ADDRESS 


Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


Dear Sir, 

Please send me , without obligation , your frei 
booklet “Careers in Radio and Television.” 
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RADIO, TELEVISION & HOBBIES 

JULY, 1964 























